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data and, in its turn, estimating its function. More specifically, a 
method of presuming a ligand of a protein with unknown ligand 
which comprises obtaining classification data of proteins with 
known ligands wherein the alignments of the proteins with known 
ligands correspond respectively to the ligands or ligand types, 
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residue-ligand classification data, and thus estimating the ligand or 
ligand type of the protein with the unknown ligand, etc. 
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10 7^>^>htU^>F (M7XttU^>F©li) £PT&'ISf8£TfaoD5£ 

1 5 KA^b, Nftfl (n) ©i[«t/hSVit>oj6ie>, y#>Hft)£J»£«m©«*&£ 

xy^-f >^ > b^fm (-Ti$n§) a*, ^gpcr©3 %^±#atna\ mm 

15 U # > F * U # > F &^M&B tlTl«b!5;V^t«l^ 

o 

fl (n) =2 (N (Res, X<i)XN(Res, Xr) ) 5*15 

Res 

20 

Kl5«t>, ntt, fl(n)^\ ^^l£^>/\°^ff©i'-^x>X7^:>^ 
>h©5^§nf S©75/tllt^^T©M|[T^§ri&gl/, Res 

25 , N (Res, Xa_) ^ >/^»^«#fc#fiT§^^^^ > 

/^I®5^,y-^x>X77^ >*> N0n#a©75 /KSS^ResT?* D 
, av3y#>F#XaT»*fe©©&&&b, N (Res, Xr)«, lg^^«^^>A 0 



WO 03/007187 



20 
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X x y 720 1 CD U # > H ftS»Sfi««*ia^lS C 43 ^ 3 ft & U # > 

U55f>Hife3t»*tt««*tCD««itt<ftWXS : S202) 0 C©*^ TbBiS 1 6 & 
JHV>TU#> Hft)tgiSMfe«©®litt*!tftW1-«».#6nfef2 (n) ©IMS 
(5 2 U # > H ftSaafi&it <h bT^£ fr b V* £ t o 

15 f2(n) =E(N(Res, Xl)xN(Res, X2) - XN (Res, Xp)) S16 

Res 

Kl 6>f», nit f2(n)^\ m&ftT&ft? >/^i©y-^x>X77i' >^ 
>K05^Jln#BO7 > 5/tta*fc*3VsTCDff<lffMSfc*C**2:i*^SU, Res 
20 75;iSl0iI$fL, X1^6XpH, U KXttU 

U pfcj\ U #>FX«U#>F©liif ©i(£^U N (Res, X) Zry^lM 

25 

720 6 ntc f 1 (n) 0te& / £ & «X ^ y 7°202Tf# & txfe f 2 (n) co 
fl (n) fcf2(n) ©ffi©^tg'fe/jN$7ifco§iJ^>H^S^SfifBtbT'fe 
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<fcV*U fl (n) £f2(n) ©teOfttfjRfc/hSfcfc©* U K^StfitT 

% m&fr^m® &>Kt?n<D7s.y &&&&& © 5 •& , f i (n) #*fs vv#a> e 



10 I3fc|oT, 'J^>K^Mf#^Ii (S103) ©fiF*U^»JCD*«*« 
X^^7°102^#5nfc^^K»^>/^K^[f#^#ftt-§^^K 

is >H^€»a£fi««ittrawxe:s3oi) . 

LTfcl, #K:|g£SnSfc0T«fcV>a*, lJ^±100J^T#W£b<, 1 
&±20&TT?*nfc?J;O$f£b<, 2^±10«TT»n«HK:»*U<, 2^X6 
KTT»n«#lcj6F^ UVi. U HftgM&ttfli^^^ t«© U Fife 
20 j£»£ffiK£*©te*te*BXg#BHK:& D U KM! 

t. v- v ^°3o i © u # > f sfejtsit&B&ttaftxg v^t & # e> n& u # > 

^T4ftftf-rsci*"^«>^i:ttt«*:Ci^*UV^»ffi«"p*S (U#> F&Jt$l 
25 Sffi«te»©fe*tefcWXg:S302) . frfe, 7ry y302T*S U Kife£» 
KffiBMtttfcWXg SiKfc ^±1^ te, ^ x y 7°30 1 <DWlX <t v ^303^ t it 66 fc£ 
J;^c U^^PraStl^IftMlStli, 4>&<£fcU#>l*ifeJfc£S 
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M^c f 2 (n) ©tto/h $ v> © 6 U 5tf > H fcJt^SftS t b TM1R b X % «fc ^ 
b> f 1 (n) t f 2 (n) cd fit fe^S %> © & U # > H t b T 
ITfei^b fl (n) £f2(n)©te©ft#£fc/h3ftfc©£U#>F&J£Sgft« 

mmm fc#&-r a * > a° * it© t $ / © s i i go 

mt^teitte^*>©^e> u#> m^ififiibTiKbTfej:^. # 

CE«StlfeG P C R© 3 %^±#fitn«, l£KU 13 y F^OTfittS u # 

15 il^tO^TSWlg : S303) „ >J^> F^Sf I^7iitl/TH 
£T©U#> F^^»'fi«©«^^^^II^i±^a&^T ; fe^Vib,fl (n) ©£f 
* b V> U # > F ^SMfit^CDfflCMi t ©M-&i±T D # > Kflt^JRX 
jia©^T^ffi^^^Tfe^V^ 
U^>H^^S<£S©^T^^-oViT©1f^^S;i 7 fcA^tSitCJ; 

20 D U 5f/> Fft)ISSfit©^7S«tttS PJ#> F^^«{5g©^T#^X 
@:S304) o 

f 3 Cm. n) = {(7$;iiS^7W)/wX+wlx (23£^M^T«|gic) 
+ w2x (3^Si^71iS) +-wp-l (pX^BS^Tffl») +wAX (y 
25 >^>F^i75;tllt) +wBX (75^>/>F^75/i!II^ 

7») } an 

(n.n)«, f 3 (m, n)«M^>/^f©y-n>X7 7 
-f >pt >F©5^fm#@iIn#S©75yilSt^^T©l!«itT$5 
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^>/\^l0y-i7X>X77^ >^ >h©5^imf@ilnf@®75 J 

>y\^S©y-^x>X77-f>^>h05^ImS@tfn#@©75/ii 
flBtSnfcftStftU, y-^X>X77^>^>h^i75/ti^7l!c«?: 

tt, >J#>Fft?£73y»^7©»ftj&t20X20 = 400T& 0 > «±40~140«© 
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O^TTSnS'iD^K, 3 0EU:5 0£kTX&ftUW.\Ztft £bli 0 M>M 
h (wl-wp-L wA, wB) (Dm*. JE(DmTfoni£&\zm%.Ztl%h<DTnt£ 

5 y y & ^wr % ± n b * u < & & » w2 © ia # w i © is «t o t> * s t t>w * 
««»vf ens. 

U Fft£38£#lI©^7«Stt® 5"£/h$ftf3 (m, n) 
10 £UV^J^>H^Mfii©^7^SI)c 

ft$3, #{C0J^b^(/^^ U#> F&)£?»&e©^7£ft««i^1±7cU# 
> Hft^BS- U iiH *5SI9©«P*bVi8iJ©*JfilB« 

-?&£ 0 i^tUTIi, #£PM££ns fc©Tte&v^\ fff>zE©M^f3(n) 
Oltf-t/hS&fcOi, — #S;&tf/Xte:x#@ (Z£X\ x«2£i9^it< 1 
15 0 0 «kt)^ft8»[**t. ) HSfef3(m,n) ©fl^x 

tJ^S)ftI«:*St. ) £/J^&*>©£ll^1t3%#Wf ens, «^.a, f3( 

20 WCt>J;^U x— tfj&>&flDA*W**3 >t°3.— ^SttM, <J#>h*& 
cd * V X h «fc v> 0 f 3 (m, n) M$k ©M fe © 1 2# g K: /h $ 

& (Dzm^tccDfrxn, u # > h rxs/xu u # > h ©afg£^pj-f 3 £ t 
gc©u Fffi«»3t3S*Siia^-&s z\tx\ #< ©s«ou f*£p^ >a° 
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25 

tUfcfc K) L < , 3 0^0 /hS ttn^Mlcff* 1/ < > 2 0 «t 0 /Jm£ w-n«#fc 

z<Dmmmmx*u, >^?nor^ ;w.mmo? 

^IT, U # > F - U # > F * e> nfc u # > f m $ >n 

U # > h*XS U # > F OlS#, MiRfc S U # > FgJESD^ >A° ^It -BrT * fe 
ffi*tr3ViTt>ra«fcNS^«>*. MM (m, n) ©ffifg— #SXl^®z# 

15 a /jn $ & u # > f ^^siit® n (Dftmm±Rz£ftTm± % je l s . 

n © «fc 5 {c b T , D # > F ^SSfeS © ^ T * \zm&& tz U # > F ife£38 

20 fc, £©3>h°;x-^«, -f *y htefgmsnTfcD, ^©x— 

£©£3&=3>t:^-^^ 4>&<<h%, ^SH^ftl^ >A 0 ^«©->-£ X 

^ ©is c n -r § mm t z mm? z> *s- z> x > x y ? <i > * > f as^sHPaett 

^^■?K^n^>A°/7K©75ym@S^JX«S/-^x>X7^-l' >*>F£*g£& 
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(nh f 2 (n) , f3(m,n)M^(DV^n^X«^ne>^ffi«^M^-&M^^^a 
%J;ViL,X^^7 o 102T#Bti§M^^TM^>/^K^S1ffg^S^< U U 

15 >^ > h ou j!j> H*iissnfc»^ ^n&m&fi^m^ynznfr 
a te^arr § ^ £ j&^ib t & * = 
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%^<Dffi&ft^m^$>^znfimsbt>nT^& a fit, u#>f«» p, a 



15 1 TLMRK P Ox 

2 TMMQK A XX 

3 TCMTK N AA 

4 TLLRK P Ox 

5 TMLQK A XX 
20 6 TLLRA P Ox 



*>hifi. TLMRKT&9, stvm&ft'? (U#>F) «Oxt&§<> ^bt, U# 

25 Ifftitfl (1) Ko^TiBSIT*. ±iB:>~#x>X7^ h©5^1# 
@<Z>75 /MIX«T<7^T&§ 0 bfc^oT, H»fl(n)K:feViT, ResHTCD^ 

N (Res, XI) = N(T, XI) =3£fo-g> . WttfcUt, 
30 N (Res, X2) = N (T, X2) =2, N (Res, X3) = N (T, X3) =1 tteZ* 

cn*&, fi (i) «ui>T©®D t&s. 
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fl(l)=S (N (Res, Xl)XN(Res, X2)+N(Res, Xl)XN(Res, X3)+N(Res, X2)XN( 

Res 

Res, X3))=S (N(T, XI) XN(T,X2) + N (T, XI) XN (T, X3) +N (T, X2) X N (T, X3) ) =3X2+ 

5 

3X1+2X1 - 11 
10 f2 (1) =2 (N (Res, Xl)xN(Res, X2)xN(Res, X3)) 

Res 

= S (N(T, XI) XN(T, X2) XN(T, X3)) = 3X2X1 = 6 

15 fl (2) if2(2) \Z-D^TWiWr -2>o±IB^-^X>7.T^-f >^>h©5t>2#@ 
07$yiIiKL M, ZommxfoZ. l&^oT, Nftfl(n) K:£V*T, Res 

«8f N(L,X1)=N(L, P)=3£fc*. 2#g075yt»Lf^ oTl ij 
# > H **A, N © % © L U Vi ^ 6 , N (L, X2) =N (L, A) =N (L, X3) =N (L, N) =0 h & 5 

(M, X2) =N (H A) =2 £ 5 o 2f@©757 &&£#*LT feot, U # > H #P, N© *> 
© te^fi L & V* & , N (M, XI) =N (M, P) =N (M, X3) =N (M, N) =0 1 & % . 
2Sg©75/iSWT^oT, U#>F#NT&£t>©«15S«&*)fr6, N( 
C, X3)=N(C,N)=1£&£ = 2#g07S/i»CTSoT, U#>FM\ A©fe 
25 ©te^&L&V^S, N(C, X1)=N(C, P) =N (C, X2) =N (C, A)=0£&£„ 

fl (2) =2 (N (Res, Xl)XN(Res, X2)+N(Res, Xl)XN(Res, X3)+N(Res, X2) X 

Res 

30 N (Res, X3) ) =S (N (L, XI) XN (L, X2) + N (L, XI) XN (L, X3) +N (L, X2) X N (L, X3) ) 
+ 2 (N (M, XI) XN (M, X2) + N (M, XI) XN (M, X3) +N (M, X2) X N (M, X3) ) 
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+ 2 (N (C, XI) XN (C, X2) + N (C, XI) XN (C, X3) +N (C, X2) X N (C, X3) ) 
= 2 (N (L, P) XN (L, A) + N (L, P) XN (L, N) +N (L, A) X N (L, N) ) 
5 +2 (N (M, P) XN (M, A) + N (M, P) XN (M, N) +N (M, A) X N (M, N) ) 

+ 2 (N (C, P) XN (C, A) + N (C, P) XN (C, N) +N (C, A) X N (C, N) ) 
=0 

0 

£fcf2(2)fcmcD3i9 
f 2 (2) =2 (N (Res, Xl)xN(Res, X2)XN(Res, 13)) 



15 = (N (L, P) XN (L, A) XN (L, N) ) + (N (M, P) XN (M, A) XN (M, N) ) + (N (C, P) XN (C, A) X 
N(C.N)) =0 

mmzLTU (3) =5, fl(4)=(h f 1 (5) =8, f2(3)=l, f 2 (4) =0, f2(5)=4t&3 0 



fofl(n) Ol&4A.475/«aSffit^ U Fft£££tt«®fie*8-CfcS. 

SI2, 4. 3#@07 5/iiS&f^, 'J^>H^SMl0iffit 

25 ^UfeftJ&T^ViTfe^Vi. Ctl^©75 y »8£MK:;fcW-«f2 (n) H 
1, 5#B©r5yKaStt«te*^«f2(n)©«fc:it^/h$v>c:t^6, 112, 4 

T * § £ t J&*flt RT! ^ £ c 

30 1) #> H^Sti©^7fc)(tbTU^>Hfflife§t)©§2^i^7 
« <h b , U # > F ftglltl © ^ 7 b T U # > H ^3«^a5 * <D * 33£ IS 
SS^7ttt5. Sg2, 4, 3#g(DTSyMSSte« : £^n^nia^r-&, u#> 
Kfc£8£4fc«©^7^:|S£(j&tfS. ^©^Tll (2,3), (2,4), (3,4)©31I 



Res 



20 



WO 03/007187 PCT/JP02/07057 

30 

£?\ U#>F£k^*&«©^T{||*f&(2, 3) (:^^TMt§. ^-^x>x 
T^-f>^>h©2#@i3#@fcS,§T5y^^a©m^-ti-«, (L, M) , (M, M) , ( 
CM), (L, L) , (M,L) 0mmT*&Z> o b^ot, HR^-* X 5 7 il^71« 

*>S>f3(2, 3)©M«5T&5. |W)$tK:bT, f 3 (2, 4) ©ill 4T&t>> f 3 (3, 4) CD 

io ^ u < 7 5 y tsitf ©i^ ^ tt(Dm&±%<fcz> 

z£%7xTfc$b\z, r^ymm&am\t^(Dm.^^m^Tn u, 5) ^tfes. ~> 

^i>^77-r>^>hOlfIi:5#ll:35575y^So^ttt, (T, K 
L (T, A) ©2MT&&0 Lfc^oT, rjRT^ 7 5 J 11^71StJ te2T& 
£ c (T,K) (DU^\ZMJtst^^^>^(DmmM, P, A, N^HTr^^^ (T, 
15 K)«, 3^i^7itfe5= iot, f 3 (1, 5)<DmU> ItfcZo £<2ffite, f 

3 (2, 4) <Dm^ k> %^<, mmwv ^^mm&^m^^y^izmLT^ 

20 g^^ct^ofc, ^n^^-r^r^ /iiSi^©u^> F^am 
* 2 u # > h ikmmm - u # y h 

25 (2,4) Uff>F Ufl>F 

L, R Ox P 

M, Q xx A 

C, T AA N 

30 g2^f>, 2, 4#@C0v-^X>7,T^^>^>f/&^n^nL«h 
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\z mm u feg|p n n mis fcM&^jt s mm? zctttzz* m © m& 
prz£/xw) % > p <Dmm%^m?% z ttf-nsmtu&o gpcrou^>f 

K.UvOU2U F©aH^^SiJT§ £ £/^T^n«\ iiGPC R 09£#:|*n? 

> Fotiffl^nfcGP cRfciit^iS^ffl^nii 
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gp cRoiitg^^a-r^i:, mz^mmm. Mm&mm. mmm-mm, as, 

ub#i## : 13 

V MGR2 3 — 2 U > F (1-18) (D75 7 ^MB^'J^^ITa 
10 CB3^J#-t : 2] 

HTGR2 3-2 U#>F (1-15) (DT 5. J MMB?i]£^-f 0 

mm&n : 3] 

77hTGR23-2U^>F (1-14) ©T 5 J ^fB^J^To 
CBB3«# : 4] 

15 ^ATO##^6 KSttSP C RM^Tfffl tfc^ 7^-7-0SiE?iJ$^ 
[SB #!#■&§■ : 5] 

CSB^iJM : 6 ] 

20 CISM#-*t : 7 ] 

k MGR 2 3 — 2 U#> Kiffi#^n- c DNA©ttSE?!l*/Tt. 

CSB^J#-^ : 8 ] 
k hTGR 2 3 — 2 U #> Ffif»©73 jmMm^To 
[IB^JH-^ : 9] 

25 t MGR 2 3 - 2 1>#>F (1-18) 5 J mBB^J^^I". 

c@a^i#^- : 1 0 ] 

thTGR23-2U^>F (1-15) ©75/ HlBB^J ^ ^i~o 
CHB#f## : ID 

t hTGR 2 3 - 2 U#>F (1-14) 07 5 / ^BB^J^^f. 
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m&mn -.12] 

khTGR23-2U#>F (1-20) <DT / WiWM^^t. 

\mm&n : 13) 

5 CE2Wt : 14] 
Cia^'i#^ : 15] 
CBa#J#-ff : 1 6 3 

10 V^XTGR 2 3-2 >J#> F & 3 - F 1" S c DNACfil^J^St 

o 

C@a^I#-^ ': 17) 

7WTGR23-2'J^> Fttl#075 /il^J^^to 
CBB : 18) 

15 Y^TGR 2 3 - 2 U#> H (1-18) ©X 5 / SfciBM^To 
CIH^Wf : 19) 

Y^^TGR23-2'J^>H (1-15) ©7 5 7 TO?!l£^To 
CIB^1#^ : 2 0 ) 

T^XTGR 2 3 - 2 U#> H (1-14) © T 5 7 HBB^JSp^r. 
20 CIH^J#-^ : 2 1 ) 

T^XTGR 2 3 - 2 U*f>F (1-2 0) ©7 5 / KIB?'J£^To 
C@B JiJM : 2 2 ) 

CIB^J#^- : 2 3 ) 

25 77MGR23-2 U^f > HtffK^O— H*f * c DNAOiftSE^J 
CIB^iJ#^ : 2 4 ) 

7 7 MGR 2 3 — 2 U?tf>H«eK#:fi!>— Sor^/lftBB^JS^t". 

immn : 25) 
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yy NTGR2 3-2 U#>F (1-2 0) (075 J HIB?!I£^To 
C@B^J#-^ : 26] 

h hTGR 2 3 - 2 U#>K (1-16) 075 7 MSB^'J^To 
CSH^!I#^ : 27) 

CSB^!I#^ : 28) 

CBE?iJ## : 29) 

J^T©Mi 9 P C R^tf ffl bfc7 a 7-f ^-©IlE^J^^I-o 

10 [SB?!l#-*f : 30) 

7*; hTGR 2 3 - 2 U# > hftffi#:£:n- FT § c D N AcDJ«IB^J£7kT 

o 

CIH^'J## : 31) 

hTGR 2 3-2 U #> F«075 7 SUB^'J^To 
15 CBB^## : 32) 

^T©»J 1 0 Ki&tf £ P CRK*T?ttSl/fc^7^7- 1 omSSH^iJ^^ 
T 0 

[g2?'J#-^ : 33) 

1^TCD##M 1 0 fccfefrS P CRMMitfc7"7^f7- 2 ©i&SSB?iJ£^ 
20 To 

C@BM#^ : 3 4 ) 

OT®##M 1 1 JC&tt^TGR 2 3 - l%lCHOli0TGR2 3 - 1 it 

e^sss* ss^rr s © kh^jb u & -? ? ©jmsb^j o 

C@B«-5f : 35) 

25 1 lt^ttSTGR2 3 - 1 USSCHOttHfiCDT GR 2 3 - 1 it 

a^aMs ao jrr s © c m u 7c y 7 < v - © j«sb?ij & ^r, 

CE#I#*§- : 36) 

KTO##Wl 1 CfeWTGR 2 3 - 1 ^iSCHOllHHS^T G R 2 3 - 1 it 
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)l^^-y)V^TU^> (Fam) H\ 3' Stt6-*JP^y-fh7^f 
;l/-n-^5> (Tamra) Ttffi^tlTViSo 
CSE^JS^ : 37) 

b>S*G^>A o ^K#^Ml/-fe7°^-^>A 0 ^»TGR 23-1 (fcbTG 
5 R2 3-1) ©T5y«W 0 

mmmn -.38) 

t bEl3*G3 7 >/1^K*®^l/^7 0 ^-^>A 0 ^KTGR 2 3-1 
£ c DNA©£&«fB?"J£^T 0 
CS3^J#^ : 39) 

10 t bS*G3 7 >A 0 ^M*!SMl/iry^-^>A 0 ^KTGR 2 3 - 2 (thTG 
R2 3-2) O7 5;WJ^f 0 
CBB2?!I## : 40) 

b h**G^>A 0 ^K^^Ml/-fe^^-^>A o ^KTGR 2 3 - 2 F1~ 
& c DNAOmSIB^J^^-To 

15 
20 

immm 1 ] 

(GPCRO'J^>F <7)fflfS© WJ) 

GPCR©y-^X>X77^f >^>hI^'J^> FW^tltt^GPC 
RDB (x— Tv) 1152aMOGP CR<7»~ ^X>7>77-f 

25 h*5J:^iJ^>F{cM-r^'lf#^^#b^^iJE^^>A^«^W# (S3 

P Peptides K:7°^ FK Chemokines (*r 3 Ejj'f» , Glycoproteins ($1 

^>A^5t) 
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A Monoamines i^JT^ » , (7 F Vir U 7±^JVa U F— A 

N Lipids (mm) 

1152aifCDGP CR©y-?X>X77<>^> h&<J;OT F fcWT^fi 

7 -f > * > h & <k U # > F K: HIT § If ft * f 1 (n) HSM: m 2 (n) M» ^ tc U 

U Fft)£S£4im««aft¥RK:$3V>Tfci\ f 1 (n) M$k<Dmt, f2 (n) Hie 
^I>X77-f >^ > F^f£ H ^\ ^f$© 3 %J^±#ffibTV^£©^&rita\ 

mmiz-D^x, M^fi(n), mm2(:i)(Dmm&Rum4±L&^n^nmLfch(D-T: 

15 $)§ 0 

*3 Hi 6 10 U if> FSWiiH^^T, HifcfKnK B9|gcf 2 (n) <JD 







fl (n) 


f2(n) 






J« 








82 


1 


9222 


10 


51554 


86 


5 


13317 


3 
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^ r mm % h vffto 3 60fi© u # > h &femMtiLm<D^7Mffi c m-rzmm & 

»fe/h$<, fc%>£F£bV>'J:tf> HftSJSaftefll (O^T) (86, 90) , f 
&:b"&, GPCR©y-^I>X77^>^ > h©5^S§86#@ £i£90#gcDT 
5 SyilMit^ofco (86, 90) .jftS^ffiSns^SlftJfl^r^* 

^^^^^Itb, ^^tl^'J^>h'raitttlt, (209, 211), 
£(86, 236) £it£Rbfc 0 

U #> Hte^TN (flgSt) ll^i^n^^i^^l). £<DJ;5k:, %£®GP 

15 >H*^«|-r*c:t*tTirsc: £ 



*4 U#>K*fe3£&&-U#>F$»g («^#^&£S£-Sf'&$HP# 

) 

75 7IS1 'J^f>H©i« Hrft 
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M 
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V 


F 


0 


9 


0 


9 


V 


G 


0 


30 


0 


30 


V 


L 


0 


0 


19 


19 


V 


T 


17 


0 


0 


17 


Y 


F 


0 


0 


42 


42 


Y 


L 


0 


0 


28 


28 



15 

gjfi U # > F .E $ nfc G P C R £ *SSf£& Klgft U ±!BU#>F& 



5 



P CR 


75 
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£ N 


75/ 


mm 


£ N 


75 
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1 N 
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^(86, 90) #s {^^^%nmiLW) (or^/mnmt, ftifm, ut^ 
Rimmmv?^, mm, 90)#@©y^ ^-n^n i , mm%0 

TTfe^c cOGPR2(i 1 1 5 2®g©^^i££nGP CR(C^£tlW 
GPR2<D~>-^X>xy^-f >*>h©5t5, «§£#^*fej£Sgft« (2 

io 0 9,211) t s®75;ii*n *n^nv, ft-&£ 0 *ut, ±ei 

152105^, 2 0 9, 2 1 1tg0y-^I>775-f>^>h^ V, F 
S 5 ^£>l§£:fr^fe^Mfu« (86, 90) #5, 3S©5^Tit)|!ftUViM^f 

Jfcfc, fe^MiMKSfi, 90), Rtf (209,211) ^ffi^ltfe U Ffc 

lft5J:D, GPR2©|g£# : ?$fe£^£&S(86, 90K Rtf (209,211) (D 
20 N (1 1 5 2i©GPCR7?$»oT, GPR2 £ — » b © 

U#>F®««fcH— -^tl^tl 3 2 / 3 2 , Rtf4 
/2 6^5„ £nS£J£b 3 6/5 8 i-T§. 

£©£-5K:LT, *5lcEttSnfc^T©GPCRK:^V>T, GPR2<9M£-#^ 
&£3SS#e (86, 90) , (209,211) ©N^L^tfc. MM 

25 U IS^^ftjeaSfi:* (86, 90) , Xfet (209,211) fiT>Jj!f>H0 

an s ^ si l & k it^ «t d *g£ a < u # > h ©mi s m<j t # s c t tm 
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(g p c r \zm&~r %@s&g a & y^zw.(ommo^mijm 

GP CR©|g£r^-T?&£^G a$>A2M&G i , Gq, G s CD 3 MM 
ic^Ibf;, Cti\1, TIPS (Trends in pharmacological sciences) ©2000 
Receptor&Ion channel Nomenclature Supplement £f ^T^Ga 9 >)\9 
5 n*Z~DlzftmLtz.*>(D'V&% e mM(D%,\z, T I P S©2000 Receptor 

&Ion channel Nomenclature Supplement 4 1 , Gi/o£:GK Gq/ll^Gai: Lfc 0 
, T I PS ©2000 Receptor&Ion channel Nomenclature Supplement \zfc\f 6 tl 

Gi/al, 3, Gi/a2, 3£#iJ^£LTi^bfco £©<fc 5 bT> l56OOfi0GP 
10 CR^©y-^I>X77-f>/> K M^^-?-n^j!@^-rS5!g-&Ga^> 

GPCR©y-^X>^77^»>ht> SiG^>/^ftM^TS^ 
Ga^>/\ 0 ^K©aMfcHt--5if$g^> zi>t:3.-^^A7^Lfeo A^tlfcG 
PCR©y-^x>7;77l' b&J;l£^G a#>/^K©aiifc|flT£ 

15 fim^fl (n) MfcRtm (n) F^tSi^fc^^MMSill^gia 
OSiRLfeo ^©^SL 2«^0«S^^^^»ffe«©^T ( 1 7 7, 1 7 8) 

, w (8 2, 230) tmznito 

&m<DM&'h£^&<D%m&ftTmM&mmffitLTm& a -ens©?*., 

20 ^X>7.T^-r>^>h^ti(-)^> £#:©3 %K±#fiLT^5^©^^tlH 

^Ic, 2TO©^#^&5£$IX&fi©^7 (17 7, 1 7 8) , Rtf (8 2, 
2 3 0) ©^^©S^fc^fcrr £fj|Jt«fIbfc 0 

influxfccfc-M^, Arachidonic acid release : T ^ F 
, PTX (pertussis toxin sensitive) ^<fc§«-&, i^j/y^'J^SIlUI) 
^tl^n, Ca, AA, PTX, cPMVtLtc* Cafe* tfTGa©^* L 
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fee Z\(D^olZLX, GPCR^jlKLfCc 

f#S>tlfc#&, |g£#^&5tglSf4g©^7 ( 1 7 7 , 1 7 8), Rtf (8 2, 



6 



GPCR 


75 n 
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83 


230 
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GPR39 
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R 


0/0 
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32/32 


Ga (AA) 


Gi 
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0/0 


Gi (cAMP) 


Gi 



20 mQOG-pRb\Z~D^Tmm't%e GPR5®^Ga^>/^I©i 

is«GiT25^, commit, ?mz£vm%t$nr£%<DT:&2> B ^ lt, gprs©^ 

177#g £SH78#@©>— i/l>X77<>^> htt, RiSTfe^o Z\(D£vtz 
z/— ? X >7s 7 7 -f > * y V £ -3GPCR«9i® & 0 , -€-n S (7)*S G a ^ g 
CDS^tt, V^TtlfeGiTS^^i^tJ^So ±?B8ffi©GPCR(Df)^, GPR5, GPR13 
25 , GPR14, GPR16, GPR24, APJ©6ffl^^ V^T^^rG a ^ ^^iCfS^Wt IT 
US. £iUh«i: 0*3^ g«St)^T^Ga^>/^«Mt 
& £ t ^ pJIg £ ft & £ £ tf*;htf» & o 

mmm 3 ] 

30 (TGR 2 3 U#>FCD^fiiJ) 

2S0SD M^7§»^tTlfttt§ £ £ £ £ D , ift UffiJST U # > H <D 
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: 3 7&&zmmm-%: 3 9T?gSn-SG^>/^»^IUt^-^> 

^©jfeHlfre, TGR 2 3 U 13 > FO^i'JSffofCo TGR2 3 

5 EI4^^bfci:*5D, TGR 2 3 - 1 S:^lt§^?M»I (8 6, 
90), (209,211) ££££ (8 6 , 2 3 6) <D7S.SM\Z, ttl^tl ( 
Q, L) , (D, F) &<kZ$ (Q, N) T&ofco ^nSON (115 2i0G 
PCRT&oT, !5^fftSWTGR2 3<h-^Lfc%©t, UA'>H© 
ffiiffciw)— T&o/c &©©$;) Ki, ^-ft^no/o, l 3/2 7^d;^5 2/5 
10 2T£i9, fPfffiGP CRtMft (86, 90) t ( 8 6 , 236) © S DM 

^ 7 £ & t> -k. m mx« u # > h aire^ h & & t $ 0 

OT©##MTi3:, til:TGR2 3 (TGR23-l^«k^TGR23-2 



15 mmm 1 ] 

(TGR 2 3 - 2%iCHOite«tbT#S»tIc AM P ^^{SilMtt^^f 
TGR 2 3-2 tC#MW&U#> TGR 2 3 - 2fg?gC 

20 o 

b^mmmi&KDlMMmfcPn^ btf^y^- (HPLO 77^ya>^ 
I^TlC^^^^TP^Ufco H*ft-;i/XU/t- (1*) iDiALfetX8 

hO^liH 0 0 g (2 0 0S^) £«a&ffiffiE&, 2 5® 

-r-Dmmhrcmm^ (3 oomi) ttcti o^ra^u^. h^k 

25 *k<£U 2 0 OSH^^-^feiirT (2 . 4L) S^il 8 0m I ^Jj^TttSl . 
OMtl, fifiTI'Jhn> (10, OOOrpm, 2'M) £ffl^T»Lfc 
o ^MSrjl'O (8, OOOrpm, 3 0^) UT±i^® D , MfCte 1 . 0 

(8, OOOrpm, 30^) LT±?f £f#7c 0 nfc±tS«, 2 
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ft (4. 8L) Wth>^4Wo<f3lTLfct, 1 SBOS&fcJ: 9 

# e> nfe±m tov^T tt-i^ft # u 2@i (Dm>b\z ±o#f) nfc±t» k: O V^T 

«4B#FflM#bfCo r-feh>*jtaAfcttaj«EttS'C? (8, OOOrpm, 30^ 

bfcfflttl?ftttxn^w-^-K:T»JET**fi lx-fJ^^tlibfc. «ie 
tt£#7**Mftatiltt (7F/t>r-^. DP 7 0 (9 0mm4>) ) T?itjSU M 
tSj!f7XK*7A (3 0 £X 2 4 0mm) fc^*l/&ODS*7A (^-fV- 
10 , Daisogel IR-120-0DS-A 63/210 urn) fctfbfco 0MM4 0 0m 

1 T*^, 0. lXhU7MDRiS^(J6 0X7th^hU;V5 0 0ml 

o #e>nfcSM*l. 2g$30mlO0. l%hU7MDtt^l0 
XT-fehxMUUCftfffiU 12. 5 m 1 f^SOD S*^A (JfcV— , TSKgel 
15 ODS-80TS ( 2 1 . 5 <t> X 3 0 0 mm) ) &m^fc 1 0 6 0 %<£> 0 . 1 % b 

Vfro HPLCfeJ:2|HlK:#ttTfTV^ *W«ttt2^4Sfcl6 O^HfcL, 2 HI 
StBttSStJ&fc. fc#H&«JBETfcii« • S60U SSEK: 0 . 4ml©y^f 
JloUl/aMrS'F (DMSO) ^^M^#;Vx^^X5^rit~, &&Zf 
20 »*ffi^T^K:iS»Lfc. 

±!Bia o T# 5 tlfcH P L C 7 7 ^ y 3 >© D M S 0^$##f!l 3 (1^ L 
fc7ji£fc^V>TGR 2 3 - 2 58SCHO|fflJfiK:i9;#L, McAMPl^i© 
aiSSfffeofcitef^ ^IStl8, 2 0*J;«2 2^2 3l:If3&:cAMPl 

£te3ij£tea*K«> £> nfco * ra&GDsm ^ ^ T&*n tfiev* 77^F> 

^IiHl«l:TGR2 3-2 fcWRW&U # > HiStt«H^#«£"r* £ ttfio* 
$nfc„ #5ftfc3:3©ig£E^£^n^ft£n r © (a) ~ (c) ©Tj&fc^D 
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Snfe^HtCtt, ITOiCFL I PR (tl/^a^-jA^Xa) ± "3 T 7 

5 gtLTTBV^ ^'14 U fe^S^ c A M P I^f I^tt ^/^t ^ t H ^ T S 

(a) &m&*l 8 

^Bf^l 8K:o^T«, 1 0%7th-h'JJl/^l 0mM^17>^ 
'JAlOmlfcSiU R-ft>S:ft*7A (mv-, TSKgel SP-5PW (20 mm 

10 4> X 1 5 Omm) ) \ZftVft&. 1 0 b ~ b U JV^tS 1 0 mM^ £> 1 . 

0M©^mT>^~^A©?llS^i3fcj:Dr^/ilLrcof£tttt^^T> ; &ri^A0 
. 4M#j£fcHIiR$n7 v c 0 »te#H 0. l%h'J7MD» 
^tfl 0%7-feh-h'JJl'O. 8m 1 ODS^7A (IV-, TSKgel 

0DS-80TS (4. 6<J»X 2 5 0mm) ) fctfbfcM, 0. 1 % b U 7)V#Uffi 

15 ^frl 0%^6 2 5%©T-b b~bU;W0«ft^Kfc«fcD$ajLfcJl£^ Tir h 

- b u ;n 3 % f« csstt^i^) & n^co # e> nfc^tt^pi s^ie^, o . 

lmlODMSOTiil, £6^0. 7 m 1 CD 0 . 1 % yjV^niSM^ 
^tfl 0%7thnhUJV^JJO^.TODS*7A Ofa^M!^ Wakosii-II 3C18H 
G(2. Omm<^Xl 5 0mm) ) t#Lfef, 0. 1 % ^ y U^W.^ 
20 tf 1 0 %j&*6> 3 7 . 5 %<D7iz b- b U;b©M£)S2K:J; Dt£mU M—zmz 

, ££>fc0. 7mlc7)0. l%^tfh'J7JVtnill 0%7thrhtj;^ 
JnA, ODS*7A (ftfll, Wakosil-II 3C18HG) \ztthtcm. 0. 1 % b U 
7;V^-n^m^^ty 1 0 2 0 %(DTiz b U^fcfcftSJEfc.fcoTigtH 

25 L/, »ffi«tttlf— Stt^T-k b~ b U;H 1 

(b) ^ia#^2 o 

M#-^2 0 1 0 b- b U;b£^t? 1 0mM«7>t" 
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*7A1 0ml izmmV, i-ft>$HA7A (MV~, TSKgel SP-5PW (2 Omm 
<£X15 0mm)) fcttbfc^, 1 0X7th-hUM^tfl 0mM^5 1. 
0M©«7>^~^A©«it^I3K:£^mL7Co ffitt«^17>t^^A 0 
. 6M#3fitHIJR$nfco igte#H&*Htttt«, 0. l^h'J7Jl/tnSK$ 
5 -g-tfl 0 h~ h U;PO. 8mlMU CN^A Develo 

sil CN-UG-5 (4. 6mm<J)X2 5 Omm) ) 0. l%h'J7JVtn 

0. ImlODMSOTilil, $5il0. 7mlO0. l%bVyJl^U 
10 ims^tPl 0 %Tir b U;i/££D^LTOD S#^A (MMIS, Wakosil-II 
3C18HG (2. 0mm<J> X 1 5 Omm) ) fcftbifcgL 0. lXh'j7;^QBIt 

— fg'&teT-tr b- h U;i/1 5 %#jfifc^-tf-^ t IT 

15 jg^bfeo 

( c ) ^@i#-5§ 2 2-23 

^H#-^-2 2~ 2 3 iZ-O^Xit, 1 0 %Tir b- b U^^tf 1 0mM«7 
>^-^Al 0ml Wi^-ty^mftyA (SV- TSKgel SP-5PW (2 

0 mmc£ X 1 5 0 mm) ) IzULtc^ 1 0 % Tir b n b U ;b£#t? 1 0 mM^ 
20 SI. 0M©^KT>^-£A©»*^ffifc:£9&aiLfc D gtttt«7>^^ 
7A0. 4M#jatlUJR$nfc„ ffitt^H^HISM, 0. l%bU^Jb^n 
il^ttl 0%7th^h'J^0. 8mlMU CN*7A D 
evelosil CN-UG-5 (4. 6 mm <t> X 2 5 0 mm) ) K:#Ufc&, 0. 1 % h U 7 

jp^rumm^^i o%&<a2 5 %<DT-th~bv jPvmmzimiz^-DTmitiL 

0. lmlCDMSOTiit^ ££>fc0. 7ml£D0. 1 % h U 7 
i^oSi^ttf 1 0 %T1z b~ b U;b£flnx.TOD S#^A (IflTtM^, Wako 
sil-II 3C18HG (2. 0mmc£ X 1 5 Omm) ) fctfb&gL 0. l%hU7M 

nn^^fri o%^e 2 o%<Dy*\ib~bV)i(Dmm£}m\z£.vwitii<, t°- 
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zmzmm-vftm^rc. sttH7thrhujn 6%#ifci^&tifc 

m\z\%, $?>il0. 7mlCD0. 1 %^\7°^y;i/^-ng§^^^tr 1 0 %T-fe 
hU;V*iDA» (SJ3feMH, Wakosil-II 3C18HG) 0. 

[##M 2 ] 

10 (7y h£JWttffift*©TGR 2 3 - 2 5831CHO«IJSK:^lxT#S»K:IHJfirt 

1 TT G R 2 3 - 2 C H Oil tMbTlift c AM P S±(E3iig 
tt^LfcHPLC^il 8, 2 0 43<£rj2 2~2 3 ^>/^JC###*T? 
S57"nt- if (Sigma, protease Type XIV (P5147)) Till, fiH£*UR#* 

-LfB^y h^jgSttffi^HPLC^^pl 18, 2 0:feJ:r*2 2~2 

3)6-4/^1^0. 2M^^7> , t- r )i\ 1 0 0 /i 1 tiux., ^1111^07 — • if 
3 Mg£8&;UnLT3 7^t2W-f>^^-M,m 1 
iL/T»lfe^nt- t?££c?g£-fr7t 0 ClfttCBSAO. 0 5mg*WCH 
20 APSO. 0 5 m g &£-tr3MHBzfc 1 m 1 *iPA*3|gftjftLfc. dMSftflfcLfctttt 
&a©*j£K^TGR2 3-2^CHOlii;ttbTiiftcAMP 

-eojg*. ViTn©^lll©?m4t)7 0 n^-ifMa^J:-oT^^fcM^L7c:o 
lot, 7 7 b^Mfctitl'J'CDTGR 2 3 -2MCHO«fcMlTttft 

afe 3 n t ^ 6 frtfc^Tco 

mmm 3 ] 
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iztt vxwmmz c am PM^mm^^-rm^mmoy 5 ; mmmo&m 

^mm2\Z7jkLTcJ:D\Zyy b^MtBti® 3 O0^ll:^tni) T G R 2 3 
— 2 ^J|CHO M UMl T#S$Jfc cAM P S^ii^tt £^-f ?Si»Stte> 

^ £ 14 T & 3 £ <h $n^©T> J^To J: o iz^n^n \z o 
5 T75 y itlB^fM^fTft o fee 

tc^T<J:5K:bT7 5/ h±JI8*SffitJ 2 0^&#6lifcTG 
R 2 3 -2|giCHO«tI»LT#IWt c AM P mtktiZmm&Zmlrmm 

V^TProcise 491cLC7°n-7M >->-^->it-- (7^7^ F/Ht^XrA) ('J: 
10 ^T$y^T^/m@5^*f^ff/feofct^5, N»f»18lMTHS 
FRNGVGS GVKKTS FRRA (ge^J#^t : 1) ©T 5 / MMZWn £ n 
fee |WI«CD^m^^fflViT^-y7,^Ix — f;t>i» (7°n^7") £l£*bfc Thermo 
Finnigan LCQ^^"> yKM^Wff (U— ^£x* h) C£;5ftM##r£ff 
ftofc^JPL SB^Wt : 1 075 /If IH^iJ^ 6ffff $n§M«{i^#^tife 
15 Sift : 1 9 5 4 . 9 , frIMft : 1 9 5 4 . 2 ) . 

;mj;^ h^wm^©^iij#^2 o^ef en^TGR 2 3- 2mm 

20 4 ] 

h£MtbmVl<Dftmm^ 2 2~2 3/^6#£>nfcTGR 2 3-2%SCH 

omm\zMvxwmm\z c AMP^^jtrntt^^T^tttiK^Ts /mia^j® 
t#iii:^t^5(iUT7^ h£Mflm^©#iB#-*t2 2~2 3^e,#sn 

25 feTGR 2 3 - 2 C H Offlf&\Ztt bT^SWte c AM P^^{eiiStt^^-r 
it^fflViTProcise 491cLC^n^-r -5r>U-- hVHt^XfA 

) \z&%7^/^i%7^;mmmft%x*ftu-Dtctz\?>, N^eissis 

TrJcS FRNGVGS GVKKTS F (I2M## : 2) ©7 5 / HBB#I## £>n 
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fee B«©»ffi«*«UTt;^yp — (*>M C7n?j-) £$|jfLfc Thermo 
Finnigan LCQ-T^> h^^7 0 Mfi^Wff (it- XX h) cfc3R*##r*fr 

SiJtt : 1 5 7 0 . 8 , ffl-JUt : 1 5 7 0 . 8 ) „ 
5 £ft«fc?K h^JKttffitoO&l!*^ 2~2 3^&#6tlfcTGR 2 3 - 



5 ] 

io ivv h±JH«&a*©^H#^i 8^e»#enfcTGR 2 3 - 25fi^cHo»uia 
r 2 3 - 2mMcuomm\zMhT^mm\zc AUPM^mmi^-t^Bm 

15 ViTProcise 491cLCynT-<>->-^r>+f— (7^ HAM tyXtA) icJ; 
^rsy^SBr^/ttK^WSff^ofctc^, N*>»£> l 4 ^S* Tics 
FRNGVGSGVKKTS (S^IJ#-^ : 3) ©7 5 / gffl3W# Stlfco M 
c9^j±}^^^ViT^-y X^l/- (^n^t) Thermo Finniga 

20 E^J##: 3fiD75y«BB3?!l^6fH|tSnSJtM*5»6.nfc (Hffl'Hi : 1 

4 2 4. 1 , frM : 1 4 2 3 . 6 ) . 

25 

(tMGR 2 3-2 D#>FfltfEfr£3— FT* cDNAO^n-->^) 
7*; F£IK*fiffi*a>e>*#5nfcTGR 2 3 -2|§ICHOiS^:^UTtI«I 
fcc AMPg£te3ii££:&*TI£te^:7^F (^WH*^, 77 hTGR2 3- 
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2 U#>F£Efcf* Okh^D^ (#BJM#fK hMGR2 

3-2 U#> F tE«T5i:^*5) OWKft*3-Ft5 cDNA^^n- 

5 TPCR^tiSiiilS&fTfeofco RJ«©IIJ&«, b h*lJ*T«irathon-Rea 
dy cDNA (CLONTECH) 0 . 8 n K S2M#^ : 4 33 «fc : 5 ©i=ri£DNA 

7°^-fT-# 1 . O^M, 0. 2mM dNTPs, ExTaq (Sffijg) 0. 1 
U 1 fe±tfi*fc#I©ExTaqAy77-Tf, I^S^*«2 0 fi 1 <hLfc 0 
JBftOfc&OIM^WatJ-— *7;HM#5 — (PE Biosystems) £MV^ 9 4°C • 

10 3 0 0#<£>Jnf|*(£>|^ 9 4°C-10#, 5 5<C-30#> 7213- 30#©^ 
£;V£3 5 08fet>5gU Sltt37 2TC-?5 5MH^?abfco- DNase, R 

Na s e F r e e 5 Of f tlfcP /x 1 , 4 

fe«fctXE3?!l#^ : 6 ©MDNA^7-f V— 6- 1 . O/jM, 0. 2mM dNTP 
s. ExTaql'J^7- tf (Sffiit) 0. 1 ^ 1 & J;OTStfc#Jg© E x T a 

15 q/ty7 2 0 1 tl, 1*— v;HM£^ — (PE Biosystems 

) 94t - 3 0 O^CDM©^ 9 4 °C • 1 0 £K 5 5 °C • 3 0 #\ 7 

2°C • 3 0#<D1M^;V£3 5®»05gU §^7 2tT5^1b&. *l 
i|igL-fcDNA£ 2. 0 %(DT^U-7,^)Vn%%m\Z^r > ^ htz^s /t OF© 
VUT^DtBU DNA£QIAq.uick Gel Extraction Kit (3r7£*» 

20 M^TtSJJKLfco tfflDNA^, pGEM-T Easy Vector System (y'u^m (Dy" 
n bn-;Wct£oTpGEM-T Easy^^-^n-->^bfc 0 Cti^^JIIW (E 
scherichia coli) JM109 competent cell (Sfgjfi) tiALT^IKilfeE 
c DNA^AIfffr^^O^n-OSrTOtfi/'J >:fcJ;tfX-g a 1 mLB* 
^igilTM^R U 6 £MT £ # □ - > © ^ b Tcd £ £ Jl v> TfriH b 

U QIAwell 8 Plasmid Kit (^7^» ?;I^T7°7X5 H D N A ^fl® bfe c 
^KK^©&^cD£:#>©SJfo«BigDye Terminator Cycle Sentencing Ready Rea 
ction Kit (PE Biosystems) V^TfrftV^ M5£gt»] ^-^r>l7— V>T 
$?StU I2^J## : 7 Jr^t-DNA|3#I£#fco 
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e#i#-^ : 7-v&znz>DNA<Dm.mim\z\z* m&m-% : i> mmmn-. 2 

&£tfm&m^ : 3T*Sn*7>y h£JK#>5*#&n&^y MGR23-2U 

A ##EE b 7c £ t # £> t h T G R 2 3 - 2 U # > h ©t&K# & £ V> — ffi * 
5 n-Kf£c DNAT&££Jfj££ftfc. 

tMGR23-2 'J^>Ht#X.Bn§75 /Mffi?iJ£n- K-TS.fc'Sfc? 

h£frfco&£E5, £D5' ±mm<D AT Gfrt>m$lL1tm&lZ<Dfr5/tfi-)V 
S«h*t3£Lfc.. 3 ' Mil at hTGR 2 3 - 2 UA'>^n-Ht§i#iSn 

%mm<DTmizm±^ f>^#&utco j^±^«t owut^ti^t mgr 2 3 - 

2 l)#>Ftm#©:T5y»E#I&E*tl#-% : 8 t^f . £©Eaifc*5V>T, t 
hTGR 2 3-2 U KlCffi^t§t#^ 6^75 /KE#l©N5fcfflK:Ki, 

-Arg(D@B^'J (Seidah, N. G. et al. , Ann. N. Y. Acad. Sci. , 839^, 9-24 
H> 1998^) ##£EL)fc. C*«fctt»jh3 F>##£L&tf, E#I## 

: 1 T^tlST 5 /KBB^HS^rTS^y MGR2 3-2 'J KtMtS 

mm t <d m k: $ 5 ic 2 l & 0 

20 £ftJ:tK thTGR2 3- 2iJ^>HcD7$;ifiMH, 

iOHSnfc?^ hTGR 2 3 - 2 >J#> H©75/lE?iJ ; SB : 1 [9 
yhTGR23-2'J^>F (1-18) ] , @B?iJ#-Sf : 2 (77 hTGR 2 3 
- 2 V h* (1-15) ) ScfctfESWf : 3 (7 y h T G R 2 3 - 2 >J 

f (i-i4) ] fc^en^n^^f : 9 ct mgr 2 3 - 2 u# 

25 > H ( 1 - 1 8 ) K ffi^J#^ : 10 Ck hTGR 23-2 U#>K (1-15 
) ) :fe«fctfEai## : 11 Ct hTGR 2 3 - 2 U#>F (1-14) ] TS^ 
n§7$/g£IB^ *5cfctfS5K:Eai## : 9 (D C^M\Z 2 »2£3B§fiSn;fc:E*l 

: 1 2tgStl§75 y^SB^iJ (k hTGR 2 3 - 2 'J^>F (1-2 0) 
J T&S^fgS^n/c. hhTGR2 3- 2'J^>H©EWt 
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T G R 2 3 — 2 U#>F&J:£J^y b T G R 2 3-2 U #> HCDE^J tlfe t) , 
^©SS^It^A r g - A r g@B^JTte&< Gln-Ar gSB^J^^T^ H 6 
, gB^J« : 2 6 fci^Sttfc 1 6^36075 yifeE^J (h MGR 2 3 — 2 U # 

>f (i-i6) ] %>*fcu^f>H®iB5in?*ai«i3esnfc. 

5 

7 ] 

(?^7XTGR2 3 - 2 U 5? > H wi 3 - cDNA©i?D-r>^) 

9y b£IH$tfJ*&;frS#5ftfc9y hTGR 2 3 - 2 U#> R^^^^tD 
^ (^HJIffl*^, Y")XTGR 2 3 - 2 U#> KtBB*1"SJl t.1fi1bZ>) (DwiM 
10 *$3-l«'rScDNA$^D-->mfc^ VWi»ft*©cDNA§ 

RT0MDNA77^f^^K ^*£JH*3feCD cDNA^IItbt 
PCR&fc«fcSiBffi*frfco;fc. KJ&t&<DlB.l$U, ^^^^WMarathon-Ready c 
DNA (CLONTECH) 0 . 8 # 1 , ffi?'J#-*§ : 1 3 £>£r/ffi^J#^ : 1 4<D-&J$DNA 

15 ^7-f7-#l. O^M, 0. 2mM dNTPs, ExTaq (5M) 0. 1 
H 1 ^3J:tfi»tI#MOExTa qA'y77-T\ ftRjSSte2 0 i± 1 <hL7t, 
it&ftO&s&CDIM 9)V\ZD— ~?)Vim7 7— (PE Biosystems) 9 4°C • 

5 9 4^- 10f, 6 5°C - 3 0 72^-3 0#©1M^ 
JV^3 5IIi3lL, Itl:7 2tT5^r™bfc 0 "AlZ, DNase, RN 

20 aseFree GD&gzfc-C 10 0 jg^ ftfbfc P C RgJ&« 2 /z K SB3»^ : 1 
3feJ;rJgB?iJt^: 1 SOMDNA^'f 7-^1. 0 AiM, 0. 2 mM d N 
TPs, ExTaq^U^5-i? (Sfijfi) 0. 1m l^ilMlfc#I®Ex 
Taqn>>7 7-^K)SiB2 0/i 1 tU, # 5 - (PE Biosyst 

eras) 9 4°C • 5 #P H 1(»i*©^> 9 4'C- lOf, 6 0 *C • 3 0 #\ 7 

25 2 °C • 3 0#OlM£';i'&3 OtUiHIDSgU JltJB-7 2lIT5^Ibfc e *B 
HbfcDNAfc 2 . 0 %07^n-7^HIIll:J; #54 4 0 

SSfiODNA**5VUT?«0ffiU DNA^QIAquick Gel Extraction Kit 
(*7y» ^rfflV^TISliRLfco ^©DNA^ pGEM-T Easy Vector System (7° 
□ ©7°n hn-;Wcfi£oTpGEM-T Easy^ n~->^Lfc 0 en 
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£tcJ»» (Escherichia coli) JM109 competent cell (^ffiit) CiAbTfl 
gIL^i> c DNAif Aifr^^n->^7>Hi/'J >&£tfX- g a 1 

5 T-Bftig*U QIAwell 8 Plasmid Kit (^T^r» ^ffl^T^7X$ HDNA§ 
mMLtzo^^nzm(Dfcfe(Dtc®(DKmUKigl)Ye Terminator Cycle Sequencing 
Ready Reaction Kit (PE Biosystems) £MViTrr&V^ H^gKjv-— *r y*r— 
^ffl^Tiil> SB^J#-^ : 16T?S^n§DNAE^JWc, 
BE3Wt : 1 6T^£ft3DNA©:&SB2?»IK:fcJU ffi^J#^ : 1, SB#I## : 
10 2^ck^@a^I#^ : 3 tS$n§ 7 7 hil^ itlfc7 7 h T G R 2 3 - 2 

-Wfilfcut^5TOTGR2 3-2 U#> F^fuIK^&Sl^^© — 

7")XTGR 2 3-2 U^>Ft#A6nST5/IWB3?U*3-K*r<5<fc5fe 

15 : i Gfrt>mmzn%75.smmm<D 5 * 

7 33 H>^§ifI^tl5ATG^2^-fjf#ftt§^ 

Q»; h&fr&ofctJlS, ±0 5' -h^tlPJj ©ATG^S fBlR b fcH-n IZCD&i/Sf 

±)imm£Mfe^ti% ItzRtt © iS5 ^ ft W ffiSi L Tc CO T H © A T G W M ffe 3 H > 

20 Jhn F>^ffilSbfc„ 3' Wc(i7^XTGR2 3-2U^>F^3-Hf5i: 

GR 2 3- 2 U^>FttfSK^©T5ymiB^J^lB^J#-^ : 17^to £©@B?iJ 
V7XTGR2 3-2 >J H (C^^-T^ 7 5 7 mSB^J 

(D N It^ISfe^ 7° 7^ H (Dtuffi#:^ > A° 7 j?^ 6 tfj 0 ft $ til) 
25 i^tlSL y s -A r g<£>IB?iJ (Seidah, N. G. et al. , Ann. N. Y. Acad. Sci 
839#, 9-24H, 1998^) &&&l,t£. -75, C 5MB KiBlfc 3 H >&&&V 
ffi^J#-^ : 1077 MGR2 3-2U#>FK:ttJfct*5R^£©IWfcS 
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*iDI&n&7y h T G R 2 3-2 U JW-WM ; SB£iJ#^ : 1 C 

yy MGR 2 3-2 U#>F (1-18) ] , IS«-^ : 2 {y y hTGR 2 
3 - 2 'J 7J > H (1-15) } 43 J;TO^J#^ : 3 (^ y h T G R 2 3 - 2 U # 
>H (1-14) ] -en^nKl^JiSf 5, SB?tI#^: 18 [V<^7XTGR2 3- 
5 2U*'>F (1-18) ) , IB?iJ#^ : 1 9 (Y^XTGR2 3-2U^>H ( 

1-15) ) &£z$mmm^- : 2 0 c^^xtgr 2 3 - 2 u # > f (i-h 

) ] Tt^nS75yiE5iJ, *3cfctf3E>k:gB3Wt : 1 8 © C*W~ 2 SSM 
S*nfcSW##: 2 1"eS^n«73 7»J [V^XTGR 2 3 - 2 U#> 

f (i-2 0) ] T:3bz>tmfetEnrz 0 

10 

8 ] 

(9v F T GR 2 3-2 'J #> FfuIEfr® — Ft5 c DNA©^ n-~ 

yy hTGR 2 3-2 U#> FOiB#*3- Ht5 c DNA^^O- n>^ 
15 t5fcft7f h^ifi*©cDNAMtlfcPCR^ofc„ 

PCRteJi«t««lffi*ff^ , ofc. KM©««, 7*; F ^Marathon-Ready c 
DNA (CLONTECH) 0. 8 u K BE^J#^ : 2 2 43 «fcrflE?iJ#-Jf : 1 4(D»NA 
y°y-i^ — 6-1. 0. 2mM dNTPs, ExTaq (SiBjft) 0. 1 

20 u 1 * *fc^R©E x T a q Ay 7 r-TT, 8KJfc*tt 2 0 # 1 £ 

ifiMfi©fc*©'!M £;W3-y— v;HM ^7 ^— (PE Biosystems) fc/fito, 9 4°C • 
5#MGDjn#k<D«, 9 4°C • 1 0#> 6 5 °C • 3 0#> 7 2 °C • 3 O50>GD1M# 
;V^3 5IeIIS0$IU iftl 7 2°CT5#fia#?&Lfco Jfcfc^ DNase, RN 
a s e Free (D^WtJcT 1 0 0 ft^JRbfc P C RgM 2 m 1 » BB#f#-ff : 2 

25 2077^7-1. 0/xM, STO: 1 5©MDNA77^Y-0. 2/iM 
, 0. 2mM d NT P s , ExTaq#iJ^ 7 -^ (SM) 0.1m 1 3Q^T$ 
»*fcftJR©ExTa Q/ty7 7"l!Mia2 It- t;HM & 

y- (PE Biosystems) £J3V^ 9 4*C- 5 #M©;M©^ 9 4°C • 1 0#, 6 
0t - 30f, 7 2°C • 3 0#©lM^;i/£3 0@IDII> ft&fc 7 2°C7?5 
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bfcm, 1^2 0 0tlI®DNA^*5VUT^DtHl, D N A£QIAquick Gel 
Extraction Kit (^T^» &m ^xm^htco £©DNA£, pGEM-T Easy Ve 
ctor System (7°n^J3) (D7°u h ;McfeTpGEM-T Easy^^ — ^D- 
5 ->^Lfc„ Cin^^JJiM (Escherichia coli) JM109 competent cell 

y>^&LBigit-^ib, QIAwell 8 Plasiid Kit (^7^r» £ffi^T 
10 7°^^ 5 FDNA^iiLfeo iSSB3^I<Z>j*^©fcae>OiEJsSttBigDye Terminato 
r Cycle Sequencing Ready Reaction Kit (PE Biosystems) £ffil*TfT&V^ m 

yt^m^-^r>v— ZR^Tffimi', mm^-. 2 3T*$n^DNAi3^i£ 

BB5»J#-Sf : 2 3Tg$n§DNA©Iil^JCH IS^iJ#-^ : 1, E^iJ#-^ : 
15 2&£Z$m&mn : 3tg$tl§77 h»?>#6nfc77 hTGR 2 3 - 2 

E^I^#e»nfc 0 ^©SB?iJ^#^7T#6tlfcx'^^TGR2 3-2 U#> h 

a y mia^j (IB?iJ## : l 6 ) t itts-r § £ £ \z J; D , *IB3W 7 v 
20 hTGR 2 3-2 U Ft&8K#0D— C*#J(D 5 475 /St^SfoSBB 
^J^ffi^T^Jl <h^tt^$tlfc 0 3' ffit«5yhTGR2 3- 2U^>H§n 
- F-rSBB^JcDTdfE^itn h*>^#£Lfc 0 £0lE#lfc:feViT, 5 s; hTGR 
2 3 - 2 U # > h © 7 5 7 m@E^iJ © N IHf^IStt ^ ^ F © Iff 
m^^>A^m^^W^Om^n^t^n^Lys-Arg(Dmm (Seidah, N. g 
25 . et al. , Ann. N. Y. Acad. Sci. , 839#, 9-24H, 1998^) ifift&lsft, 

» C*MH}«3 F >^#ftbfc^\ iB5«## : 1©77 MGR2 3-2 U 

% > h ©@e?u £ ©iw fc $ e> \z 2 aa£*s#s l fc 0 

Z-tl&iQ. 5»; hTGR 2 3 - 2 U#> 1*075 
D f# S n^lB^I## : 1 C5 y h T G R 2 3 - 2 U F (1-18) ] , 
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@H^J#^- : 2 [7>yMGR23-2U^>H (1-15)] ^JcOT^Wf : 
3 [7fhTGR2 3- 2'J^>H (1-14) ) *1S 7 a / MIB^J, & 

£U^6^13?iJ#-^ : 1 0C*tJ^ 2mMM-&Zntcmm^ : 2 5TS$tl§ 

75 ;mmn mgr 2 3 - 2 f (1-20) ] t^?»iis$n 



9 ] 

(^y hTGR 2 3-2 'J ^> - Ft§ c DN A©^/ >^/) 

?y MGR2 3-2 U # > Ft§ c D N A&p □ >^ 

10 T3fc#>^.y h^*5feO c D N AZmMt hfc P C R fc 0 

P CR&fc£;g>ii'|iI£fTfco7co KJ«<Z)«te, 7»; h ^Marathon-Ready c 
DNA (CLONTECH) 0 . 8 » K I3?|J#^ : 2 7 £ £rJWi#^- : 2 8 ©MDNA 
^'fV-tl. 0/iM, 0. 2mM dNTPs, ExTaq (SM) 0. 1 

15 u 1 ^J;tfi*H#M0ExT a qA 4 7 7 7-T> SSHJiSgte 2 0 m 1 £ L£o 
ti^Cfe^cD+h'f ^^^it-v^-^-f ^ ^- (PE Biosystems) £J1V^ 9 4°C • 
5^^©t)P^O^ 9 4t- 1 0§\ 6 5°C • 3 0 #\ 7 2 °C • 3 0 #<£>-tr-f # 
)]/& 3 5 0101b, S^fc 7 2 < CT5^r*5i&^bfco DNase, Rn 

a s e Free 0 {g«L/c P C RSfel 2 £i 1 , BB#I#-S§ : 2 9 

20 <D7°7-1~?~l. 0 ^M, @B^IJ#-^ : 2 8 ©MDNA77-f "7-0 . 2^M, 
0. 2mM dNTPs, ExTaq^U^^-if (S$@jg) 0.1m 1 33<ktfB£ 
»^#JS<77ExT a qA'y 7 T -T?ff,^J^»« 2 OfiltU U— TjW^^ 
- (PE Biosystems) 94t- 5 ^WOimfROft, 9 4t- 10#, 6 5 

°C • 3 0fj\ 7 2°C • 3 0#(D1M^;V£3 OHJUDSIU mk\Z.l 2°CT5^r 

25 f^Ibfc. ^*Sb7cDNA^2. 0 %07i3D-X^M^]cl!: «fc 0 #i£b 
fcM, *<J3 5 0i^SS©DNA^7J5 VUTiiDDffiU DNA£QIAduick Gel E 
xtraction Kit (^7^» Sffl V>T®J|XL;fco ClcDDNA£, pGEM-T Easy Yec 
tor System (7° D^^f) cD7°D h n-Mz'&i TpGEM-T Easy^ n-~ 
>^bfc D ^n^^cIlM (Escherichia-coli) JM109 competent cell (SffiB) 
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fciALTflSitm cDNA#Alffr^^D->^7>k 8 i/ , J 

y^^LBmm^-m^mh, QIAwell 8 Plasmid Kit (^7^r» ^fflV^T7° 
5 7X5 FDNAMUL &«lB^J©&^©fc&0SJfcteBigDye Terminator 
Cycle Sequencing Ready Reaction Kit (PE Biosystems) £Ji ^Tfr ^ 

fee 

13^J#^§- : 3OT*g$n§cDNA0t»Jtt, #f i 8 tif: 7 y M G 
10 R 2 3 — 2 U Ff»f$©-g|$£n- Ft^DNAlE^J (IB?'J#^ : 23) # 

2 £fc«BE?«## : 3tS$tl§7 7 h^Mfr ^nbtltc? y MGR 2 3-2 

^E^JP#tbTSiRbfct^5, 5'±^#Jjfc«, k hTGR 2 3 - 2 U7J> 
15 FWW43J:rjC-T^XTGR 2 3-2 U FiuiE#£3~ FT* tUfelEnz 
cDNA (ffi^'J#-^: 7&£.Z$m$m^ : 16) * W^RfiH^M 

Mn F>T$>^i^S$n^ATG(C^jS-r^(i»t, ATG^l ^^fiUfc 
o C©ATG3F>©$e,H5' ±^iJ£tt^U7 Iz-AT^ibn 

(flllbfco 3' fflC (iY 7 X T G R 2 3 - 2 U > H & 3 - H 1 5 t #A f. n§ 

77MGR2 3-2U^>Htu»^3-KT^cDNAM3^JT-^§i:fi 
S$tlfco SB^iJ#-^ : 3 0TgSnScDNACDlSE^&il)?$n57$y 
KBaM*BB5II## : 3 1 fc^T. 

25 C#*M 1 0 ] 

(TGR23-1 (£TF> h hTGR 2 3 — 1 ¥iCT G R 2 3 - 1 tmTZ 
ZtbfoZ) MCHOMOM) 

TGR 2 3 - 1 BB#I## : 3 8 TS^n^SIB^J^-r^ D 

NAIfflt^'a'^rT§7 0 7X5 F p T B 2 1 7 3£&g!£U S a 1 I fIfilB^J£ 
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#iPL^7^^V-l (gB^J#-5§ : 3 2) feiffSpe I ggflftSftl&ftfltl bfc7° 
rW?-2 (1E#J## : 3 3) §ffl^TPCRS^^Tofc. MSJfcfc&tfSS 
«<^ia^«±fB7°^X^ F 1 0 n g^mmthxmmL, Pfu Turbo DNA Poly 
merase (Xb7^y->ft) 2. 5U, (|H^J#-^ : 3 2) %>&U 

5 7°^-f V-2 : 33) 0 mM, dNTPs^2 0 0 ^M, £ 

£2 X GC Buffer I (Sigji) §25M tin*., 50/il 
fee PCRS)SH 9 5°C • 6 0#09^ 9 5 °C • 6 0 =0\ 5 5t • 6 0f, 7 
2<C • 7 0#©-y--f^;V^ 2 5H||0jgU 1IC7 2°C • 1 O^CDffgRj££ 
ff o7c 0 If PCRMJK»£Zero Blunt TOPO PCR^ n-- h (^>Hh 
10 nyi>a) ©^LTj^^V^y^X^ H^i7^-pCR-BluntII-T0P0 (-Otfhns? 
x>£fc) ^+f-^n-->//Lfc 0 £ti£E. coli TOP10 (-T > tf h n >>x >th) 
l:iAl, p TB 2 1 7 3 C^n^TGR 2 3 - 1 © cDNA^^D-> 

*^-7-r->>s^LB*^«!tf»T®^bfc. H2i-e#6>nfc, 5' 

«fct*3 ' ill Sail &£tfS p e I *S*n^nB»f SBB5USr#inbfcTGR 
15 2 3 - Kfciotf SISiftSnfcE. coli©^ 

DPlasmid Miniprep Kit (/Ht7y Ktt) £ffiViT7°r>X$ ^IIL, 
USal I*J;«Sp e I T^IiLT^ >U— hSB^SiB D tB bfco -f >+r- 
bDNAtttltl^ T^P-xy;V«tO^JDtBb, JfcfclGel Extraction Kit 
(3r7£*>S:) ^^^TlUJlXbfco CO-f >i7— hDNA^S a 1 I^WSp 

20 e i iswmistcmmmm^Mm^z hp akko- i 1 ih (Hinu 

ma, S. et al. Biochim. Biophys. Acta, Vol. 1219, pp. 251-259 (1994) IB4& 
©pAKKOl. 1 lHt^-©^^7^-77X5F) fcinx., DNA Ligation K 
it Ver. 2 (Sigjg) SfflUT^^-ya >*frfc^, ^ >/\°^*fgM 
5 FpAKK0-TGR23-l^liHb7to ^©p AKKO-TGR 2 3-1 T^Stfc^bfc 
25 E. coli TOP10£i§*^ Plasmid Miniprep Kit Wt^yHtt) £JBV>TpAK 
K0-TGR23-lcD7°7>X5 HDNA&W«Ufc. 

AAX^-CHO/d h f r-ffllSS 1 0 %t7 yiilM S-g-tT a -MEM3S 
it (with ribonucleosides and deoxyribonucleosides, GIBCG\ Cat. No. 12571 
) T7 7JV3>t^ yva (S3. 5 cm) \Z 1 X 1 0 5 liMU 5% CQ 2 
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-i Ha^-i?3 7 o c-m%mistc, ±.mmmy°y7,^ hpakko-tgr23-i dn 

A 2 u g £Transfection Reagent FuGENE 6 (Rochefr) ffiHMWWBW. 

5 -EDTAiitaDis, mmmm (io%siTWMmQ-MEM 

iai-fi (without ribonucleosides and deoxyribonueleosides, GIBCO, Cat. No. 
12561) ) &m^T¥-m9 6fty°U-h 1 O&fciMLfc. 3 - 4 B £ s £ fcH^it 
%£xiib&/^£ig«£$etf> 2 - 3 Ifl^tn DZ-ttlliiltffcDH F 
R + tDJ&^ n->£ 8 lM#b7co 

10 

m^m 1 1 ] 

(TaqMan PCRS^^^TGR2 3 - 1 ^MC HOIHflS^OT G R 2 

3 - 1 fgjga©^M) 

#^M1 0t#fcTGR2 3 - immCHOmmW8 l#n->£, 9 6fty° 
15 l/-h^«b, RNeasy 96 Kit (^jy>ft) *I^T±RNA$ISb&. f# 
etl^c^RNA 5 0-2 0 0 n g £ TaqMan Gold RT-PCR Kit (P B/U ^OT-x 

©3Mte^g$K £rcte^<Dcfc5f£LTf£§SLfciC2pc DNA, lxUniversal PC 
R Master Mix (P E ^~>Xt^X#:) > @B^J#-^ : 3 4 T 

20 -*5J:OT^!1#^ : 3 5 T«$n^7°^^ 5 0 0 nM, £ £tK|B?iJ#-5t : 

3 6^n^TaqMan7"o-7l 0 0 n U^tsKJ^M^ 2 5 it 
UTABI PRISM 7700 Sequence Detector (PE/HtyXrAXt) &fflV>TP 
CR^ff^ofc 0 PCRU 50t - 2^, 9 5t- lOMlt, 9 5 °C • 
1 5#\ 6 0°C • 6 0#>©lM'#;i'£4 0 MM 0 51^ £ £ £ t) fr&o tc» 

25 tf^pcDNAte, @H^iJ#-^ : 4 0 T^$tl^mS@H^J^^f ^DNAKit^^ 
tt5777$ HpTB2174©2 6 0 n mCD«Jt $SJS LT$ftS£^£i} L 
> lEH&n fc!-&£|?ffib&m, ImM EDTA^tf lOmMTris-H 
CI (pH8. 0) ^ttffXl, ' 2 3fc!— 5&>5 2X 1 0 6 3h°-©if cDN 
A*»£p®tLfc 0 &1t, TaqMan P C Rffl y°U~7°38 £Z$7°y-( T-teP 
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rimer Express (Versionl. 0) (PE^t^fAXtt) fc£ Dfxftbfco 

mmmmu prism 7700 sdsv? h^iytioTiitiLL g^-ot 
^sstig 2 n/ttt t & l fep ©it -r z> jvm. *wm \z t x> .mm c d n a <d 

5 mmummm^niav, ^n->©iRNASfeD©TGR2 3-i»^ 

2 4^7°!/ — Hci§^bfc„ ^n60lii^^T> TGR2 3-10 
^5i»^#^bfc 0 RNeasy Mini Kits (^rT^r>%i:) ^T±R N A^flMb 
RNase-free DNase Set (+7^r>t) Sffl^TDNas eM^Lfc, # 
10 enfciRNA*^, ±f3tlHl*i^^^¥^J^b> T a qMa n PCRSX#^ 
D-XD^RNAifeDCTGR 2 3 - 1 Jtfc^ifrglS&^i&fco ^<D^H, T 
GR 2 3 - l^ICHOIllft^D->4 9 *3 J: IJ? 5 2 fim^mMm&^T £ t 

15 

1 2 ] 

(fchTGR23-2U#>F (1-20) : Ser-Phe-Arg-Asn-Gly-Val-Gly-Th 
r-Gly-Met-Lys-Lys-Thr-Ser-Phe-Gln-Arg-Ala-Lys-Ser (@2^J#-Sf : 1 2) 
) 

20 rfj^©Boc-Ser(Bzl)-0CH 2 -PAMM^, ^7°f F^lACT 9 OOKiSffifcA 
n, DCMTlliltTFAfBoc^l^b, D I E AT4>?P Lfc, iKDfttflg^ 
NMPCWL, HOBt-DIPCITBoc-Lys (Cl-Z) ^fiS^bfco MJfct£~>t: HU >t- 

25 ^^te 7 j<^-7jy^^;HbUfec £ ©+K 7 JH£$& Y) M LBoc-Ala, Boc-Arg(Tos 
h Boc-Gln, Boc-Phe, Boc-Ser (Bzl) , Boc-Thr (Bzl) , Boc-Lys (Cl-Z) , Boc-Lys ( 
CL-Z), Boc-MeU Boc-Gly, Boc-Thr (Bzl) , Boc-Gly, Boc-VaK Boc-Gly, Boc- 
Asik Boc-Arg(Tos) , Boc-Phe, Boc-Ser (Bzl) &l5?iJJlIfc!g-£ HfM©f*tt^7° 
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U i»I»L5 0 bfcil ^jx^^ 7, (i^ 

SO G-25*7A (2. 0X80cm) fc#U BiiTli, 3EM#£Jfl 
5 Je>«l£«bfc 0 SB (4 5mg) £LiChroprep (M!) RP-18£:3&Kl,fciS» 

ffi^DThTj^A (2. 6X6 0 cm) 0. 1% TFAtR 200ml 

TfifetSK 0. 1% TFA7K 3 0 0mli0. 1% TFAtt2 5%7t fzb 
U;PtK3 0 0ml &ffiUfci»S!^lE»tH*frV>, £3lii^&aU63M&fti*LgW 
tt5^7°f Fl 2. 7mg^ffeo 
10 E S I - MS : ^flMW 2 18 8. 0 CStttt 2 187. 5) HPLCigtH 
B#M 10. 6 # 

^J7A*fr : : Wakosil 5C18T 4. 6X1 0 0mm 

mmWL-.AWi-O. 1% TFA7jc, BWL- 0 . 1% TFAtf 7t h^h'JA 
A/B : 9 5/5-4 5/5 5^i£#JlMJt£JlB^ai (2 5^) 
15 ftjg : 1 . 0ml /# 

1 3 ] 

(FLIPR*fflHfctMGR2 3- 2'J^>h* (1-20) l;i5TGR2 
3-1 ^SECHOffflMcfcOTGR 2 3 - 2 fgJji C H OM©Mft C a-f 
20 *SE±#»ttoai3£) 

##M 1 2 tt^n^k MGR 2 3 - 2 U ^> F (1-2 0) £a*<Z>»& 
T\ ^^W^T, TGR2 3- l^iCHOl)fi*j:riTGR2 3- 2 
^ICHOMfcS^L, SBfl&ftC a>ft>i*±#itt*FL I PRSi^T 
rl^bfc<h^5, t MGR 2 3 - 2 U#> H (1-2 0) tt, ftgfe^ftfclT 
25 GR 2 3 - lfgSiCHO«B£4o£OTGR 2 3 - 2 fgJJI C H OMOlfflflSft C a 

TGR 2 3 - 2 >J#>F (1-20) ] TGR 2 3 - 1 U=k^TGR 23- 
2 ft? & MM 1*1 C a -f * > i§lt±#?gtt * § C fc #93 5 ^ T * § . 
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Mi-, *m m «fc n * &a§i t? & & ^ > a° ^ih^lt 
(omm %m^z>z.tiT\ m ma*^ viz? >/\° # k yiz^m^mm 

-T * te, * 'J # > K • G * >/\° ^ K©^SI*tj^St? & § . s: © 

«fc5fe, GPCR • U#> h^JiJt • titfeZtiXtytbT, j&'&G&yntrn 

V> fc^BI^&fc «fc * CD t> <D U y M - ^ E © «fc 5 ft EH St ffi 5£ 
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i . m&#ttm# >rt#n\z&&? zm&#?&^m? >x 

^ X (D ffiSt £ £ fa tf $ £ £ J: D , IS^^ftSI^^^ 

1 5 tfriB^-^-^Ka ^ y a ^ « £ no c ^ >/i ^ sc £ ^ ^ x tuts 

^-gr^^is^D ^ >/n° ^ mm © ^ x >x 7 ^ -r > * > h ^^fbTfe-&^*^a 

m&fttt&zynzncDm&ft^m-fi&o 

o 
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10 

f 1 (n) =2 (N (Res, Xa)xN(Res, Xr)) iU 

Res 

[Slff, ntt, fl(n)^\ ^«ft^>/^S©y-^x>X77^>^> 
15 h<D5^Bn#@©T5ym^»fc^ViT©WMHm^$)^)^i:^*L, Rested 
75/W©ti^b, Xa&tfXrfc^ ^^X^^^^SIg^S U q 
«l^Sp-l^-eo^|6:^^U, rteqJcD ±#<p^T^& £Stfc£SU p tej^-gr 
ftTX\Z1£&ft=?<Dmm<D#.%mV, N (Res, Xa)«, ^^5>^K»^>A°^K^ 

N (Res, Xrm, >A°^ K5>iS1f #^#ffi-T >A° 

^7M©-5^, y-^l>777^f >7^> b©nS@©75 /^S^ResTfeD, 

25 f2(n) = 2(N(Res, Xl)xN(Res, X2) - XN (Res, Xp)) 5£ 2 

Res 

K2^, nte, f2(n)fr\ ^fM^>/^S©y-^X>X77^>^> 
hO^Int@©7$ /HiStCO^TOMfel^^t^b, Rested 
30 7=;iSS0ii^SU Xl^SXpte, ^fXtt^^fOii^SU, p 
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64 



fcJ\ ^^fXtt^^CilOf^SL, N (Res, X)te, ife^fW^>^ 



fl(n)=S (N (Res, Xq) XN(Res, Xr)) 
10 Res 



5£3 



nte, fl(n)^\ |g^-^^i!E»^>/N 0 ^K©>—^x>xr >^> 
h<25t3fgn#@<275 ;Mt^V)TOffttitl!*l.i tSSU Reste, 

15 Hl^&p-l^T©It§SL, rtegJ;D*#<p^TT&£Kii&:£SU pli^ 
^TX«^^<73ffl^©^^^b, N (Res, Xa)«, 

0n#@075/l JM^Res T & 0 > ^ o ^ £-#^XqT &£fc©©£fe£^U 
N (Res, Xr)«, ^^gE^n^ >/^l^ittit#fi1"5|g^f iE^D^ >A* 
20 ^105^, ^?l>X77^ > hcon#gCD75 / KBI&^ResT-£> D, 



25 



30 



f2(n) = 2(N(Res, Xl)XN(Res, X2) - XN (Res, Xp) ) 

Res 



5£4 



[^4^, nte, f2(n)^\ ^W^>/^I©y-^x>777^>/> 
h©5^In#@©75 ym^S^OViTOffFffiil^CTa&^Ci^^b, Reste, 

75 7isi©ia§i^ xi^8Xp«, fg^^x«^?}^©«i£su p 

ft, ^fX^^f©iI©t^St, N (Res, X)«, fg^rft^M^A* 
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St. ] 



f 3 On, n) = { (757i 
+ w2X (33£MSS^7» 

7») } 5£5 



t^ymmm /wx+wix (2$iis^7iiit) 

:) +-wp-l (p3£MM^7«ic) +wAx (7 
££S0 +wBX (7 7<>^>h^i75/tiS^ 



(m,n)«, f3(m, nJ^^fK^W^f ®'>-^x>^77< 

r -7 > * y v v -5 % igm# § £ m n # @ © y ^ y ^B*©ffi^tt©am©^ s 

15 <d m^-ii- © ^ % u # > h mmm%. mmm o & <o <d & m m l , ^mnm ^ 
y mmmt, m-stt^mu ? >/\° ^ ^ x r ^ -r > h <d a ^ Hm 
#1 tint @o7s ;iii©ii^t©e)^ u ^> H^piiofc©©t§f 

20 cd-5^-tj^\ $f^b^ffli^tt ; £t#?.fe^fc>'-^x>xy^-<>^> 

22t£Wzm*m%iV, J/-^x>X77< >^ > h^i75 y iSS^Tlfei:^ 
, ^ffE»^>/^I©'>-i'X>^77'f>^> h©5t3film#@<hfgn 

sio75;i^i©im n^^mn^m^tzmz^-^jLyTsy^^ 
>*> b^mt^nrc^MMv, wx«iE©siL inters /i^ 7 Mim 

25 *&$£tir%ftftmW^&^T,y$;M^ymMmHOQUT<DlEcDmi^&&t 

^izm^m^^-^^^m^MW^, wi-wp-i, wa, wb«> ^x^ht* 

IE coffc ] 
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u # > f ikmmm - u # > f #§nt# k & vf t> tut u # > f m ^ > a- ^ k © -5 
5 ^ifflsn&u^>K^jSSt-S[T5%oo5-5-e, i)#>fx«u#>f 

<Dmm&%W)tf>\*&&?>n2n<D i b<D2i-WcTZ>&. (B) ^sa^iet 

U#> FU^>A 0 ^«©7 5/m^«<Z)5-feHlfcf3(n) ©W=#@ ^£ 
X«x#S CCT, xH2j;D^<10 0J;D/h§/ci«Wo ) fc/jM* 

> f t * e> nfc u # > f ^ > a ^ ft © 5 -fe , us ta 2 nfc u # > f 

(C) %M%xmt, U*>FMfi-U^> 

f ^unt ^ \z % vf t> nit u # > f » ^ > a ^ m (D o % m m s tt& u # > f ftjt 
t s *> © © 5 % t\ u # > Fxte u # > f (DmmMmm u # > fue^d 

15 ^>A°^S©t)CD<h-^f SIS (D) ^^SZCfli:, 

(a) t (o t©fp (e) %j&tbzxm£, 

(B) £ (D) £<£>ftl (F) 

(E) £ (F) £3£fc»^3U #>F&££§-X-U#> F ft 2fc 

20 J»7 fcfB«©M^^»^>A^KOM^ : ?^SiJ^& 0 
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io ii. Mf2frEi~ i o (D^-tnft im\zmwzhr£ife&fttt%a? 

f 1 (n) =2 (N (Res, Xa)XN(Res, Xr) ) 5£6 



K6ff> ntt, fl(n)^\ m&ft=?-mi%l*>'V7K<Dz/-l7 3L>X'7 7'1>*> 
h<D5%mnmB<DY ^ ;MB&lZ^\s>T(DWmm^7:&Z>Z\h&mL. Reste, 

& : ?x\m<etft : ?<Dmm<D&&&is, n (Res, xom, fci£3H^&*>A^«# 

N (Res, Xrm, tt^^Kftl^ >/^R3Heflf fgfc#ft"r^>^^^M^ >A 



20 



Res 
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f2(n) =2(N(Res, Xl)XN(Res, X2) - XN (Res, Xp) ) 5£7 

5 Res 

10 te, ^^Xli^^fCliOt^SU, N(Res, X) jg^^fS^l^ >A° 
«Tc ] 

15 

f3(m, n)= { (r^/mmm^rmmm/wi+wix d^mnm^rmmm 
+w2x (s^si^yiii:) +-wp-i (vztmn^rmmm +wax (t 
^-r >^>h^fgT5ym^spc) +wbx >y > h^fgys ytss^ 

7 ft) } ^8 

20 

(m, n)«, f3(m, n)^«a^>/^l©v-^i>^77^ 
>^>h05^Wlt|n#|®75;iSlfc^^®ff«lST^?): 

77-1 h <d o t>mmm^ tmnmB(D7 ^ y mmM(Dm^omm(Dm.^ 

^>A^M(Dzy-^JL>X7 7^ >^>h©5SWg^n#g©75;i 
SS©fi^tO^Ui]>H^21W31i©fe©0t^lftU,p^il^ 

#@t^n#@0C)7^ymS*©ffl#i±O5^U^>F^pffl^«'feO©^^« 
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5 , i^f»^>/^S©y-^X>X77^>^>h©5^Wli:in 
f@©75/ ffl* #? £ V Viffl Rift & fc fefcy-i?l>X77 / f 

mc«^ffi£#^MMi&£tci»u wl-wp-h wA> wBtt, ^x^b-eab 

10 tK IEOi:i?^-?)c ] 

20 y-^x>X77-f >^>hAA^i, 

<d mm \z m~r * m m t &tm? & - tf x t ^ <i > * > hm&ft^mtomm 

25 ffiflB X 7 7 > * > h ^tt^tm^mz £ D flBtt ;£ nfcilfr&^HP 
ift^>A^l©7$;WJXHy-^X>X77^>^>bt, ^fr^X 
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7 ^ -1- > ^ > h Ml" £ If $R £ A £ "T S -> - # x > X 7 ^ -f > * > h A # ¥ © £ 
15 16. ffffB^^^^^Sfi«^¥^^\ ^<i:t)TEi9XUiClOO 

jg^-^ *^so*r * * o n > tf a. - ^ . 

f 1 (n) =2 (N (Res, Xa)XN(Res, Xr) ) 5£9 

20 Ees 

[53; 9*. ntt, fl(n)fr\ ^»^>/^M©^-^l>X77<>^> 
b05^Inf@©7$;iiII:oViT©ffWe^^ui§gU, Reste, 

^xaie^^©ii0ic&gu, n (Res, xajte, m&ft^mto* 

N (Res, Xr)te, SS^fl^BEfcl* >A°^M^'ISISfc#ft-r^>^^?iS^^ >A° 
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f2(n) = Z(N(Res, Xl)XN(Res, X2) ••• XN (Res, Xp)) ^10 

5 Ees 

LSI 0 4>, nit Midifis $§1^^I£^>A°^ jf©i/-^X>^y 5^ 
>h©5^Inf @©75ytM!c^^T0MtT^I)^t$gL, Res 

10 U pfct ^^fX^^f©ii©t§gL, N (Res, X) H^^Wftl 
^ > A £ «#iffif# § * > A * ft © o % , y-n>^7 
^ >h0n#gO75/tiS^ResTfe^ J&^jg^^^XT © 

©i^Sto ] 

1 7. Mf3^i%^&^«&fi^¥§^\ TfBsU n?3£nSM!fc£Bl> 
15 -Sif^^l 5X«1 6 {3 IB«©^#^^*^3 * >A° # ft ©iSS^-? £ ^SttfT 3 & 
<£>©□ >tf a. — ^ 0 



f3(m, n)= { (75 / M?M^7aM) /wX + wl X (2^^I^7SilS:) 
+ w2X (33C^^S^TSM) +-wp-l (p3cHSS^7iiS) +wAX (T 

20 9-o*>h^mTs.;mmMm +wbx (77^>/>h^i7$7i^ 
rift) } si i 



KllfK (m,n)tt> f3(m, n) ^-&^^U*0^>/\°^K©^-^x>XT^ 
>^>h©5^imSliinf@©75 7iSIt:-3^T©il««T^§ 
25 £££SU 75/SSI^7iWi, ^fi«^>/^I©>'-^l> 
777^>/>h©5^Im#@iin#@©75yiSS©a^©»t 

y no r ft<7»- ^ l>X7 "5 "f >^>b©^ImSgtin#g©75y 
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^t$nfe^^it*b, y-?l>X7^ ^>b^i75;ili^7|[t 
tt, l£^^M^>A 0 ^KcD->-^x>X7^ >^>ho5^Im#gti 
nS@©75; KF * b Vi ffi |WJ'I4 §fcfel;y-?l>X77 

t%\zmjzfe&i§-%.%>ftifim&.&n$ki', wi-wp-i, wa, wbs, ^x-r 

SO, lEW&T&S. ] 
T, 

GftT K^l ^>/^S0y-^l>X77-f>^>h©5^§ R» * 

^ > a znomM % &m s -trc# e> nfc^^*^ ^ > a ^ ^ x > x 

25 77-f >^>Hc|IiT§1t#£A#t-£~>-^X>7 > 7^-1' >y<>hA:^I£ch 
A*$nrcy-^x>777-f >^ > hi:it§ If $M t IBtt^ ^ tcfHtft S ft 5 tif 
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y- ^ x >x y ? <i y* y h xtt^mz «fc D A* $ tifcag^a^**! * > a° ^ m 
^^m^ntcmm^^^m^y^^wom^^xm^^i-omm^m^ 

1 9. n>b°^-^£, 

is ^K©T^/m@a^Jx«v-^x>xy^<>^>b m^^xnm^j- 
<d mm \z mt « mm t * mm-r y- # x > x r ^ -f > * > h 

mm y- z x y * t ? <i y * > h ^^Tts'it^ \z j; o ism $ n&iS'&a^sE 

mmi&&ft¥mto#yK#&£mvmm<Di&&ftttto&yrt&w\z^\,*xmf& 

* > a % n omm & mm £ rf# & nfc m&ftttta * > a° # n v> y- & x y x 
y?^ y*yb\zmir&mm%AtiT%y>-?7JLyzy7'(y*ybAJ]^&£ 
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20. mmm^^tk^mmam^^mK ^< thrm^i 2x\t^i 3 

5 

f 1 (n) =2 (N (Res, X<i)XN(Res, Xr) ) ^12 

Res 



Kl 2tf, fl(n)^\ i^Ka^>;^SOS/-^I>X77^>^ 

10 >h<D5%mnm&<D7^/Mmmz^T<DmmMWt:~ehZ>Z.t%m.V, Res 

U aHl*&p-l^T®It§gl, rteQ£D;fc#<p^TT&&»c£SU p 
«^fXtt^f©iI©t^*b, N (Res, Xq)«> l§^^M^>A° 
ZKftmWfmiz&tE'f >rt?E<D5*>* y-^l>777-f > 

SU N (Res, Xr)«, ife^T Kfcl^ >/^«^W#t#«T^M^^T^ 

Tg>D> a^«§^#^a*XrT&5fc©©Ifc£^t\ ] 



20 f2(n) = Z(N(Res, XI) XN (Res, X2) -XN (Res, Xp)) S13 

Res 

3^ nit, f2(n)^\ fti&fr^ftl? M<Dis-? X.>X7 
>h09^inf@©7$;tlto^T0l!«iM5ri:$it, Res 

25 75;t^s©ti^L, xi^e»xp«, ^^xteig^sH^ (Dmrnzm 

U pteu |g^r^X«^^©a^Oic^^b, N (Res, X)tt, 

^< > b©n#gCD7^7m?«^ResTa&t), /^fS^^f ;fcTr feCD 
©i^ST, ] 

30 2 1. ftflB^^^^^M^e^S^^, TfEsU 4tg$ni.II:^^ 
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75 
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f3(m, n)= { (75 7 ^BS^TMtlM /wX+wlx (23^iBS^71St) 

+w2x (3^^ss^TffiSi:) +-wp-i (vzzMmM^rmmm +wax ct 

>*>b^MT$. SWimMWc) +wBX (77^>>>h^757iiS^ 
7$0 } 



K14^ (m,n)te, f3(m, n)^8^fKtt^>/^S©^^x>777 

io ^i^ii, 75;iii^7S«n mw^>/^io>'-^x> 
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M4 



rhod_bov i n — MNGTEGPN FYVPFSNKTGVVRSPFEAPQYYLAEPWQFSMLAAYMFLL I M 

TGR23-1 MPANFTEGSFDSSGTGQTLDSSPVACTETVTFTEVVEGKEWGSFYYSFKTEQL I TLWVLF 

rhod Jdov i n LGFP I NFLTLYVTVQHKKLRTPLNY ! LLNLAVADLFMVFGGFTTTLYTSLHGYFVFGPTG 

TGR23-1 VFT I VGNSVVLFSTWRRKKKSRMTFFVTQLA I TDSFTGLVN I LTD I NWRFTGDFTAPDLV 

* •< • » «. ...... , , S|* 3f» u 5 t» . ^ % 

rhod_bov i n CNLEGFFATLGGE I ALWSLVVLA I ER Y V V VC KPM S N FRFG ENH A I MGVAFTWVMALACAA 

TGR23H CRVVRYLQVVLLYASTYVLVSLS I DRYHA i VYPMK-FLGGEKGARVL I V I AWSLSFLFS I 

* . . . . ###.*.##. . * . . 

rhod_bov i n PPLVGWSRY I PEGMQCSCG I DYYTPHEETNNESFV I YMFVVHF I I PL I V I FFCYGQLVFT 

TGR23-1 PTL I I FGKRTLSNGEVQCWALW— PDDSYWTPYMT I VAFLVYF- 1 PLT I I S I MYG I V I RT 

* *. . ... * * . . * *, * * *** . * *# . . * 



rhod_bov i n 
TGR23-1 



VKEAAAQQQ- 



-ESATTQKAEKEVTRMV I I MY I AFL I CWLPYAGVAFY 



I Iff I KSKTYETV I SNCSDGKLCSSYNRGL I SKAK I KA I KYS I I I I LAF I CCWSPYFLFD I L 



rhod_bov i n I FTHQGSDFGP I FMT — I PAFFAKTSAVYNPV I Y I N1MNKQFRNCMVTTLGCGKNPLGDDE 
TGR23-1 DNFNLLPDTQERFYASV I I QNLPALNSA I NPL I YCVFSSS I S FPCREQ-RSQDS 



rhod_bov i n 
TGR23-1 



ASTTVSKTETSQVAPA 

RMTFRERTERHEMQ I LSKPEF I 
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SEQUENCE LISTING 

<110> Takeda Chemical Industries, Ltd. 

<120> Prediction method of ligand 

<130> P02-0089PCT 

<160> 40 

<210> 1 
<211> 18 
<212> PRT 
<213> Rat 

<400> 1 

Ser Phe Arg Asn Gly Val Gly Ser Gly Val Lys Lys Thr Ser Phe Arg 
5 10 15 

Arg Ala 

<210> 2 
<211> 15 
<212> PRT 
<213> Rat 



<400> 2 

Ser Phe Arg Asn Gly Val Gly Ser Gly Val Lys Lys Thr Ser Phe 
5 10 15 
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<210> 3 

<211> 14 
<212> PRT 
<213> Rat 

<400> 3 

Ser Phe Arg Asn Gly Val Gly Ser 

5 

<210> 4 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 4 

cagattttgg gaagtccaaa atga 

<210> 5 
<211> 24 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Primer 
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Gly Val Lys Lys Thr Ser 
10 14 



24 



<400> 5 
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gagtacgtca gtcacactct acag 24 

<210> 6 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 6 

agattaattc cccgagtcct ttgc 24 

<210> 7 
<211> 322 
<212> DNA 
<213> Human 

<400> 7 

cagattttgg gaagtccaaa atgattagct cagtaaaact caatctcatc ctagttctgt 60 

cgctgtccac aatgcatgtg ttttggtgtt atccagttcc atcttctaag gtgtctggaa 120 

aatctgatta ctttctcatt ctgctgaaca gctgcccaac cagattggac aggagcaaag 180 

aactagcttt tctaaagcca attttggaga agatgtttgt gaaaaggtcc tttcgcaatg 240 

gagttggcac agggatgaaa aaaacttcct ttcaaagagc aaaatcatga ctaagtgtgc 300 

aaaggactcg gggaattaat ct 322 

<210> 8 
<211> 89 
<212> PRT 
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<213> Human 



<400> 8 

Met He Ser Ser Val Lys Leu Asn Leu He Leu Val Leu Ser Leu Ser 

5 10 15 

Thr Met His Val Phe Trp Cys Tyr Pro Val Pro Ser Ser Lys Val Ser 

20 25 30 

Gly Lys Ser Asp Tyr Phe Leu lie Leu Leu Asn Ser Cys Pro Thr Arg 

35 40 45 

Leu Asp Arg Ser Lys Glu Leu Ala Phe Leu Lys Pro lie Leu Glu Lys 

50 55 60 

Met Phe Val Lys Arg Ser Phe Arg Asn Gly Val Gly Thr Gly Met Lys 
65 70 75 80 

Lys Thr Ser Phe Gin Arg Ala Lys Ser 
85 

<210> 9 
<211> 18 
<212> PRT 
<213> Human 



<400> 9 

Ser Phe Arg Asn Gly Val Gly Thr Gly Met Lys Lys Thr Ser Phe Gin 
5 10 15 

Arg Ala 



<210> 10 
<211> 15 
<212> PRT 
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<213> Human 



<400> 10 

Ser Phe Arg Asn Gly Val Gly Thr Gly Met Lys Lys Thr Ser Phe 
5 10 15 



<210> 11 
<211> 14 
<212> PRT 
<213> Human 



<400> 11 

Ser Phe Arg Asn Gly Val Gly Thr Gly Met Lys Lys Thr Ser 
5 10 



<210> 12 
<211> 20 
<212> PRT 
<213> Human 



<400> 12 

Ser Phe Arg Asn Gly Val Gly Thr Gly Met Lys Lys Thr Ser Phe Gin 
5 10 15 

Arg Ala Lys Ser 
20 



<210> 13 
<211> 24 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 13 

ccagtcacac aggagggatc tcaa 24 

<210> 14 
<211> 24 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Primer 
<400> 14 

gcacatcagt cacactctac atag 24 

<210> 15 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 15 

agattaattc ccagagtcct ttgc 24 
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<210> 16 
<211> 443 
<212> DNA 
<213> Mouse 



<400> 16 

ccagtcacac aggagggatc tcaatgacat 
ggccacccaa gcaggctcag acagcaaacg 
gcaggtctcg gaaaatccaa aatgattggc 
tcgctgtctg taatgcacgt gctttggtgt 
aagcctgatt actttctcat cttgctgagc 
aggctagctt ttctaaagcc aattttggag 
ggagtcggct caggggcgaa aaaaacttcg 
caaaggactc tgggaattaa tct 



ttttacttct gaacttttct aatataaaag 60 

tgaggaaatt ggcaataaaa acccatctgc 120 

tcgttaaaac tcagcttcgt cttagctctg 180 

tatccggtcc tctcttccaa ggtgcctggg 240 

agctgcccag ccaggctgga ggggagcgac 300 

aagacatcga tgaaaaggtc ctttcgcaac 360 

tttcgaagag caaagcaatg aataagtgtg 420 

443 



<210> 17 
<211> 89 
<212> PRT 
<213> Mouse 



<400> 17 

Met He Gly Ser Leu Lys Leu Ser Phe Val Leu Ala Leu Ser Leu Ser 

5 10 15 

Val Met His Val Leu Trp Cys Tyr Pro Val Leu Ser Ser Lys Val Pro 

20 25 30 

Gly Lys Pro Asp Tyr Phe Leu He Leu Leu Ser Ser Cys Pro Ala Arg 

35 40 45 

Leu Glu Gly Ser Asp Arg Leu Ala Phe Leu Lys Pro He Leu Glu Lys 
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50 55 60 

Thr Ser Met Lys Arg Ser Phe Arg Asn Gly Val Gly Ser Gly Ala Lys 
65 70. 75 80 

Lys Thr Ser Phe Arg Arg Ala Lys Gin 
85 

<210> 18 
<211> 18 
<212> PRT 
<213> Mouse 

<400> 18 

Ser Phe Arg Asn Gly Val Gly Ser Gly Ala Lys Lys Thr Ser Phe Arg 
5 10 15 

Arg Ala 

<210> 19 
<211> 15 
<212> PRT 
<213> Mouse 

<400> 19 

Ser Phe Arg Asn Gly Val Gly Ser Gly Ala Lys Lys Thr Ser Phe 
5 10 15 

<210> 20 
<211> 14 
<212> PRT 
<213> Mouse 
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<400> 20 

Ser Phe Arg Asn Gly Val Gly Ser Gly Ala Lys Lys Thr Ser 
5 10 



<210> 21 
<211> 20 
<212> PRT 
<213> Mouse 



<400> 21 

Ser Phe Arg Asn Gly Val Gly Ser Gly Ala Lys Lys Thr Ser Phe Arg 
5 10 15 

Arg Ala Lys Gin 
20 



<210> 22 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 



<400> 22 

ctgattactt tctcatyytg ctga 24 



<210> 23 
<211> 199 
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<212> DNA 
<213> Rat 

<400> 23 

ctgattactt tctcattttg ctgagtacct gcccagccag gctggagggg agcgacgggc 60 

tagcttttct aaagccaatt ttggagaaga cgtcgatgaa aaggtccttt cgcaacggag 120 

tcggctcagg ggtgaaaaaa acttcatttc gaagagcaaa gcaatgaata agtgtgcaaa 180 

ggactctggg aattaatct 199 

<210> 24 
<211> 54 
<212> PRT 
<213> Rat 

<400> 24 

Asp Tyr Phe Leu lie Leu Leu Ser Thr Cys Pro Ala Arg Leu Glu Gly 

5 10 15 

Ser Asp Gly Leu Ala Phe Leu Lys Pro He Leu Glu Lys Thr Ser Met 

20 25 30 

Lys Arg Ser Phe Arg Asn Gly Val Gly Ser Gly Val Lys Lys Thr Ser 

35 40 45 

Phe Arg Arg Ala Lys Gin 
50 

<210> 25 
<211> 20 
<212> PRT 
<213> Mouse 
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<400> 25 

Ser Phe Arg Asn Gly Val Gly Ser Gly Val Lys Lys Thr Ser Phe Arg 
5 10 15 

Arg Ala Lys Gin 
20 

<210> 26 
<211> 16 
<212> PRT 
<213> Human 

<400> 26 

Ser Phe Arg Asn Gly Val Gly Thr Gly Met Lys Lys Thr Ser Phe Gin 
5 10 15 

<210> 27 
<211> 24 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Primer 
<400> 27 

cttaacaaga acaaaaggcc acag 24 



<210> 28 
<211> 26 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Primer 
<400> 28 

ttattcattg ctttgctctt cgaaat 26 

<210> 29 
<211> 26 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Primer 
<400> 29 

ccacccaagc aggctcagac agcgag 26 

<210> 30 
<211> 353 
<212> DNA 
<213> Rat 

<400> 30 

ccacccaagc aggctcagac agcgagcgtg aggaatttgg caataaaaac ccatctgcac 60 

agatctcgga aaatccaaaa tgattggctc attaaaactc aacctcatct tagctctgtc 120 

gctgtccgtg gtacacgtga tttggagtta tccggtcctc tcttccaagg tgcctgggaa 180 

gcctgattac tttctcattt tgctgagtac ctgcccagcc aggctggagg ggagcgacgg 240 
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gctagctttt ctaaagccaa ttttggagaa gacgtcgatg aaaaggtcct ttcgcaacgg 300 
agtcggctca ggggtgaaaa aaacttcatt tcgaagagca aagcaatgaa taa 353 

<210> 31 
<211> 89 
<212> PRT 
<213> Rat 

<400> 31 

Met He Gly Ser Leu Lys Leu Asn Leu lie Leu Ala Leu Ser Leu Ser 

5 10 15 

Val Val His Val He Trp Ser Tyr Pro Val Leu Ser Ser Lys Val Pro 

20 25 30 

Gly Lys Pro Asp Tyr Phe Leu He Leu Leu Ser Thr Cys Pro Ala Arg 

35 40 45 

Leu Glu Gly Ser Asp Gly Leu Ala Phe Leu Lys Pro He Leu Glu Lys 

50 55 60 

Thr Ser Met Lys Arg Ser Phe Arg Asn Gly Val Gly Ser Gly Val Lys 
65 70 75 80 

Lys Thr Ser Phe Arg Arg Ala Lys Gin 
85 

<210> 32 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer 
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<400> 32 

tatagtcgac atgccagcca acttcac 27 

<2I0> 33 
<211> 28 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Primer 
<400> 33 

tgtcactagt ctagatgaat tctggctt 28 

<210> 34 
<211> 21 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Primer 
<400> 34 

ttcactggag acttcacggc a 21 



<210> 35 
<211> 22 
<212> DNA 
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<213> Artificial Seauence 
<220> 

<223> Primer 
<400> 35 

tagaggcgta gagcagcaca ac 22 

<210> 36 
<211> 28 
<212> DNA 

<213> Artificial Seauence 
<220> 

<223> Probe designed for TaqMan PCR, wherein 5' end is labeled by 6-carb 
oxy-f luorescein (Fam) and 3' end is labeled by 6-carboxy-tetramethyl-rho 
damine (Tanira) 

<400> 36 

acctggtttg ccgagtggtc cgctattt 28 

<210> 37 
<211> 371 
<212> PRT 
<213> Human 



<400> 37 

Met Pro Ala Asn Phe Thr Glu Gly Ser Phe Asp Ser Ser Gly Thr Gly 
5 10 15 
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Gin Thr Leu Asp Ser Ser Pro Val Ala Cys Thr Glu Thr Val Thr Phe 

20 25 30 

Thr Glu Val Val Glu Gly Lys Glu Trp Gly Ser Phe Tyr Tyr Ser Phe 

35 40 45 

Lys Thr Glu Gin Leu lie Thr Leu Trp Val Leu Phe Val Phe Thr He 

50 55 60 

Val Gly Asn Ser Val Val Leu Phe Ser Thr Trp Arg Arg Lys Lys Lys 
65 70 75 80 

Ser Arg Met Thr Phe Phe Val Thr Gin Leu Ala He Thr Asp Ser Phe 

85 90 95 

Thr Gly Leu Val Asn lie Leu Thr Asp He Asn Trp Arg Phe Thr Gly 

100 105 110 

Asp Phe Thr Ala Pro Asp Leu Val Cys Arg Val Val Arg Tyr Leu Gin 

115 120 125 

Val Val Leu Leu Tyr Ala Ser Thr Tyr Val Leu Val Ser Leu Ser He 

130 135 140 

Asp Arg Tyr His Ala He Val Tyr Pro Met Lys Phe Leu Gin Gly Glu 
145 150 155 160 

Lys Gin Ala Arg Val Leu He Val lie Ala Trp Ser Leu Ser Phe Leu 

165 170 175 

Phe Ser He Pro Thr Leu He He Phe Gly Lys Arg Thr Leu Ser Asn 

180 185 190 

Gly Glu Val Gin Cys Trp Ala Leu Trp Pro Asp Asp Ser Tyr Trp Thr 

195 200 205 

Pro Tyr Met Thr He Val Ala Phe Leu Val Tyr Phe He Pro Leu Thr 

210 215 220 

He He Ser He Met Tyr Gly He Val He Arg Thr He Trp He Lys 
225 230 235 240 

Ser Lys Thr Tyr Glu Thr Val He Ser Asn Cys Ser Asp Gly Lys Leu 
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245 250 255 

Cys Ser Ser Tyr Asn Arg Gly Leu He Ser Lys Ala Lys lie Lys Ala 

260 265 270 

lie Lys Tyr Ser lie He lie lie Leu Ala Phe lie Cys Cys Trp Ser 

275 280 285 

Pro Tyr Phe Leu Phe Asp He Leu Asp Asn Phe Asn Leu Leu Pro Asp 

290 295 300 

Thr Gin Glu Arg Phe Tyr Ala Ser Val He He Gin Asn Leu Pro Ala 
305 310 315 320 

Leu Asn Ser Ala lie Asn Pro Leu He Tyr Cys Val Phe Ser Ser Ser 

325 330 335 

He Ser Phe Pro Cys Arg Glu Gin Arg Ser Gin Asp Ser Arg Met Thr 

340 345 350 

Phe Arg Glu Arg Thr Glu Arg His Glu Met Gin lie Leu Ser Lys Pro 

355 360 365 

Glu Phe He 
370 

<210> 38 
<211> 1113 
<212> DNA 
<213> Huian 

<400> 38 

atgccagcca acttcacaga gggcagcttc gattccagtg ggaccgggca gacgctggat 60 

tcttccccag tggcttgcac tgaaacagtg acttttactg aagtggtgga aggaaaggaa 120 

tggggttcct tctactactc ctttaagact gagcaattga taactctgtg ggtcctcttt 180 

gtttttacca ttgttggaaa ctccgttgtg cttttttcca catggaggag aaagaagaag 240 

tcaagaatga ccttctttgt gactcagctg gccatcacag attctttcac aggactggtc 300 
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aacatcttga cagatattaa ttggcgattc actggagact tcacggcacc tgacctggtt 360 

tgccgagtgg tccgctattt gcaggttgtg ctgctctacg cctctaccta cgtcctggtg 420 

tccctcagca tagacagata ccatgccatc gtctacccca tgaagttcct tcaaggagaa 480 

aagcaagcca gggtcctcat tgtgatcgcc tggagcctgt cttttctgtt ctccattccc 540 

accctgatca tatttgggaa gaggacactg tccaacggtg aagtgcagtg ctgggccctg 600 

tggcctgacg actcctactg gaccccatac atgaccatcg tggccttcct ggtgtacttc 660 

atccctctga caatcatcag catcatgtat ggcattgtga tccgaactat ttggattaaa 720 

agcaaaacct acgaaacagt gatttccaac tgctcagatg ggaaactgtg cagcagctat 780 

aaccgaggac tcatctcaaa ggcaaaaatc aaggctatca agtatagcat catcatcatt 840 

cttgccttca tctgctgttg gagtccatac ttcctgtttg acattttgga caatttcaac 900 

ctccttccag acacccagga gcgtttctat gcctctgtga tcattcagaa cctgccagca 960 

ttgaatagtg ccaicaaccc cctcatctac tgtgtcttca gcagctccat ctctttcccc 1020 

tgcagggagc aaagatcaca ggattccaga atgacgttcc gggagagaac tgagaggcat 1080 

gagatgcaga ttctgtccaa gccagaattc ate 1113 

<210> 39 
<211> 371 
<212> PRT 
<213> Human 

<400> 39 

Met Pro Ala Asn Ptie Thr Glu Gly Ser Phe Asp Ser Ser Gly Thr Gly 

5 10 15 

Gin Thr Leu Asp Ser Ser Pro Val Ala Cys Thr Glu Thr Val Thr Phe 

20 25 30 

Thr Glu Val Val Glu Gly Lys Glu Trp Gly Ser Phe Tyr Tyr Ser Phe 

35 40 45 

Lys Thr Glu Gin Leu lie Thr Leu Trp Val Leu Phe Val Phe Thr He 
50 55 60 
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Val Gly Asn Ser Val Val Leu Phe Ser Thr Trp Arg Arg Lys Lys Lys 
65 70 75 80 

Ser Arg Met Thr Phe Phe Val Thr Gin Leu Ala He Thr Asp Ser Phe 

85 90 95 

Thr Gly Leu Val Asn He Leu Thr Asp He He Trp Arg Phe Thr Gly 

100 105 110 

Asp Phe Thr Ala Pro Asp Leu Val Cys Arg Val Val Arg Tyr Leu Gin 

115 120 125 

Val Val Leu Leu Tyr Ala Ser Thr Tyr Val Leu Val Ser Leu Ser He 

130 135 140 

Asp Arg Tyr His Ala lie Val Tyr Pro Met Lys Phe Leu Gin Gly Glu 
145 150 155 160 

Lys Gin Ala Arg Val Leu He Val He Ala Trp Ser Leu Ser Phe Leu 

165 170 175 

Phe Ser He Pro Thr Leu He lie Phe Gly Lys Arg Thr Leu Ser Asn 

180 185 190 

Gly Glu Val Gin Cys Trp Ala Leu Trp Pro Asp Asp Ser Tyr Trp Thr 

195 200 205 

Pro Tyr Met Thr He Val Ala Phe Leu Val Tyr Phe lie Pro Leu Thr 

210 215 220 

He He Ser He Met Tyr Gly He Val He Arg Thr lie Trp He Lys 
225 230 235 240 

Ser Lys Thr Tyr Glu Thr Val He Ser Asn Cys Ser Asp Gly Lys Leu 

245 250 255 

Cys Ser Ser Tyr Asn Arg Gly Leu He Ser Lys Ala Lys He Lys Ala 

260 265 270 

He Lys Tyr Ser He He He He Leu Ala Phe He Cys Cys Trp Ser 

275 280 285 

Pro Tyr Phe Leu Phe Asp He Leu Asp Asn Phe Asn Leu Leu Pro Asp 
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290 295 300 

Thr Gin Glu Arg Phe Tyr Ala Ser Val lie lie Gin Asn Leu Pro Ala 
305 310 315 320 

Leu Asn Ser Ala lie Asn Pro Leu lie Tyr Cys Val Phe Ser Ser Ser 

325 330 335 

He Ser Phe Pro Cys Arg Glu Arg Arg Ser Gin Asp Ser Arg Met Thr 

340 345 350 

Phe Arg Glu Arg Thr Glu Arg His Glu Met Gin He Leu Ser Lys Pro 

355 360 365 

Glu Phe lie 
370 

<210> 40 
<211> 1113 
<212> DNA 
<213> Human 

<400> 40 

atgccagcea acttcacaga gggcagcttc gattccagtg ggaccgggca gacgctggat 60 

tcttccccag tggcttgcac tgaaacagtg acttttactg aagtggtgga aggaaaggaa 120 

tggggttcct tctactactc ctttaagact gagcaattga taactctgtg ggtcctcttt 180 

gtttttacca ttgttggaaa ctccgttgtg cttttttcca catggaggag aaagaagaag 240 

tcaagaatga ccttctttgt gactcagctg gccatcacag attctttcac aggactggtc 300 

aacatcttga cagatattat ttggcgattc actggagact tcacggcacc tgacctggtt 360 

tgccgagtgg tccgctattt gcaggttgtg ctgctctacg cctctaccta cgtcctggtg 420 

tccctcagca tagacagata ccatgccatc gtctacccca tgaagttcct tcaaggagaa 480 

aageaagcca gggtcctcat tgtgatcgcc tggagcctgt cttttctgtt ctccattccc 540 

accctgatca tatttgggaa gaggacactg tccaacggtg aagtgcagtg ctgggccctg 600 

tggcctgacg actcctactg gaccccatac atgaccatcg tggcctttct ggtgtacttc 660 
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atccctctga caatcatcag catcatgtat ggcattgtga tccgaactat ttggattaaa 720 

agcaaaacct acgaaacagt gatttccaac tgctcagatg ggaaactgtg cagcagctat 780 

aaccgaggac tcatctcaaa ggcaaaaatc aaggctatca agtatagcat catcatcatt 840 

cttgccttca tctgctgttg gagtccatac ttcctgtttg acattttgga caatttcaac 900 

ctccttccag acacccagga gcgtttctat gcctctgtga tcattcagaa cctgccagca 960 

ttgaatagtg ccatcaaccc cctcatctac tgtgtcttca gcagctccat ctctttcccc 1020 

tgcagggagc gaagatcaca ggattccaga atgacgttcc gggagagaac cgagaggcat 1080 

gagatgcaga ttctgtccaa gccagaattc ate 1113 



